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Information that makes 1734 Massachusetts Avenue 


the difference® Cambridge, MA 02138 USA emai: tech. bmwérb.com 
800-423-4595 / 617-547-4170 From time to time, updates may be made to this 
www.rb.com e-mail: sales @rb.com manual. A listing of updates can be found on the web 


at www.rb.com/updates 


WARNING—Important Safety Notice 


Do not use this manual unless you are familiar with basic automotive repair procedures and safe workshop practices. This manual 
illustrates the workshop procedures required for most service work. It is not a substitute for full and up-to-date information from the 
vehicle manufacturer or for proper training as an automotive technician. Note that it is not possible for us to anticipate all of the ways 
or conditions under which vehicles may be serviced or to provide cautions as to all of the possible hazards that may result. 


The vehicle manufacturer will continue to issue service information updates and parts retrofits after the editorial closing of this 
manual. Some of these updates and retrofits will apply to procedures and specifications in this manual. We regret that we cannot 
supply updates to purchasers of this manual. 


We have endeavored to ensure the accuracy of the information in this manual. Please note, however, that considering the vast 
quantity and the complexity of the service information involved, we cannot warrant the accuracy or completeness of the information 
contained in this manual. 


FOR THESE REASONS, NEITHER THE PUBLISHER NOR THE AUTHOR MAKES ANY WARRANTIES, EXPRESS OR IMPLIED, THAT THE INFORMATION IN 
THIS BOOK IS FREE OF ERRORS OR OMISSIONS, AND WE EXPRESSLY DISCLAIM THE IMPLIED WARRANTIES OF MERCHANTASILITY AND OF FITNESS 
FOR A PARTICULAR PURPOSE, EVEN IF THE PUBLISHER OR AUTHOR HAVE BEEN ADVISED OF A PARTICULAR PURPOSE, AND EVEN IF A 
PARTICULAR PURPOSE IS INDICATED IN THE MANUAL. THE PUBLISHER AND AUTHOR ALSO DISCLAIM ALL LIABILITY FOR DIRECT, INDIRECT, 


INCIDENTAL OR CONSEQUENTIAL DAMAGES THAT RESULT FROM ANY USE OF THE EXAMPLES, INSTRUCTIONS OR OTHER INFORMATION IN THIS 
BOOK. IN NO EVENT SHALL OUR LIABILITY WHETHER IN TORT, CONTRACT OR OTHERWISE EXCEED THE COST OF THIS MANUAL. 


Your common sense and good judgment are crucial to safe and successful service work. Read procedures through before starting 
them. Think about whether the condition of your car, your level of mechanical skill, or your level of reading comprehension might 
result in or contribute in some way to an occurrence which might cause you injury, damage your car, or result in an unsafe repair. 
{f you have doubts for these or other reasons about your ability to perform safe repair work on your car, have the work done at an 
authorized BMW dealer or other qualified shop. 


Part numbers listed in this manual are for identification purposes only, not for ordering. Always check with your authorized BMW 
deater to verify part numbers and availability before beginning service work that may require new parts. 


Before attempting any work on your BMW, read the warnings and cautions on pages vii and viii, and any waming or caution that 
accompanies a procedure in the service manual. Review the warnings and cautions on pages vii and viii each time you prepare to 
work on your BMW. 


Special tools required to perform certain service operations are identified in the manual and are recommended for use. Use of tools 
other than those recommended in this service manual may be detrimental to the car’s safe operation as well as the safety of the 
person servicing the car. 


Copies of this manual may be purchased from most automotive accessories and parts dealers specializing in BMW automobiles, from 
selected booksellers, or directly from the publisher by mail. 


The publisher encourages comments from the reader of this manual. These communications have been and will be carefully considered in 
the preparation of this and other manuals. Please write to Robert Bentley, Inc., Publishers at the address listed on the top of this page. 


This manual was published by Robert Bentley, Inc., Publishers. BMW has not reviewed and does not vouch for the accuracy of the technical 
specifications and procedures described in this manual. 
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Foreword 


This service manual covers 1992 through 1998 BMW 3 Series models, and is specifically de- 
signed to cover only those models built for sale in the United States. 


BMW, and most accessories and parts sellers specializing in BMWs, refer to the 3 Series cars 
covered by this manual as the E36 model. The code “E36” is BMW’s internal code for the basic plat- 
form shared by all of the cars covered by this manual. Except for the engine and a few other compo- 
nents, the models covered by this manual share many of same components such as suspension 
parts, body panels, and the interior pieces. When ordering parts, especially body parts, knowing the 
E36 code may be helpful. 


BMW also uses an internal code for the engines used in the 3 Series models. Consult the text in 
the 100 Engine—General repair group of this manual for a complete listing of engine codes. Engine 
code information is primarily used internally by BMW, but may be helpful if you have access to BMW 
technical information. 


For the BMW owner with basic mechanical skills, this manual gives detailed maintenance and re- 
pair information. In addition, the BMW owner who has no intention of working on his or her own car 
will find that owning and reading this manual will make it possible to be better informed and to dis- 
cuss repairs more intelligently with a professional technician. This manual has been prepared from 
the repair information that BMW provides to its factory-trained technicians and has been developed 
primarily with the do-it-yourself BMW owner in mind. The aim throughout has been clarity and un- 
derstanding with practical descriptions, step-by-step procedures, and accurate specifications. 


The BMW owner intending to do maintenance and repair should have a set of tools including a set 
of metric wrenches and sockets, screwdrivers, a torque wrench, and feeler gauges, since these ba- 
sic tools will be used to do the majority of the maintenance and repair procedures described in this 
manual. This manual includes detailed information on these basic tools and other tips for the begin- 
ner in the first section of the manual, entitled 010 Fundamentals for the Do-It-Yourself Owner. 
For some of the repairs described in this manual, BMW technicians use special tools. The text will 
note when a repair requires these special tools and, where possible, will recommend practical alter- 
natives. 
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We have endeavored to ensure the highest degree of accuracy possible. When the vast array of 
data presented in the manual is taken into account, however, no claim to infallibility can be made. 
We therefore cannot be responsible for the result of any errors that may have crept into the text. The 
publisher encourages comments from the readers of this manual with regard to any errors and, al- 
so, suggestions for improvement in the presentation of technical material. These communications 
have been and will be carefully considered in the preparation of future printings of this and other 
manuals. Please contact Robert Bentley, Inc. using the contact information on the copyright page 
at the beginning of this manual. 


BMW offers extensive warranties, especially on components of the fuel delivery and emissions 
control systems. Therefore, before deciding to repair a BMW that may still be covered wholly or in 
part by any warranties issued by BMW of North America, consult your authorized BMW dealer. You 
may find that he can make the repair either free or at minimum cost. 


Regardless of its age and whether or not itis still protected by warranty, your BMW is an easy car 
to get serviced. So if at any time a repair is needed that you feel is too difficult to do yourself, a 
trained BMW technician is ready to do the job for you. Each authorized BMW dealer service depart- 
ment has made a significant investment in service and diagnostic test equipment, specials tools, 
and BMW original parts. It is also the best source of the most up-to-date repair and service tech- 
niques, which includes factory training and technical literature. Servicing your BMW through an au- 
thorized BMW dealer will insure that your investment will be protected while maintaining the highest 
degree of service standards. 


Robert Bentley 
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Please read these warnings and cautions 
before proceeding with maintenance and repair work. 


WARNING— 
@ See also Cautions on page viii 


@ Some repairs may be beyond your capability. If you lack the 
skills, tools and equipment, or a suitable workplace for any proce- 
dure described in this manual, we suggest you leave such repairs 
to an authorized BMW dealer service department or other quali- 
fied shop. 


@ Donot re-use any fasteners that are worn or deformed in normal 
use. Many fasteners are designed to be used only once and 
become unreliable and may fail wnen used a second time. This 
includes, but is not limited to, nuts, bolts, washers, self-locking nuts 
or bolts, circlips and cotter pins. Always replace these fasteners 
with new parts. 


@ Never work under a lifted car unless it is solidly supported on 
stands designed for the purpose. Do not support a car on cinder 
blocks, hollow tiles or other props that may crumble under contin- 
uous load. Never work under a car that is supported solely by a 
jack. Never work under the car while the engine is running. 


@ |f you are going to work under a car on the ground, make sure 
that the ground is level. Block the wheels to keep the car from roll- 
ing. Disconnect the battery negative (-) terminal (ground strap) to 
prevent others from starting the car while you are under it. 


@ Never run the engine unless the work area is well ventilated. 
Carbon monoxide kills. 


@ Finger rings, bracelets and other jewelry should be removed so 
that they cannot cause electrical shorts, get caught in running 
machinery, or be crushed by heavy parts. 


@ Tie long hair behind your head. Do not wear a necktie, a scarf, 
loose clothing, or a necklace when you work near machine tools or 
running engines. If your hair, clothing, or jewelry were to get caught 
in the machinery, severe injury could result. 


@ Do not attempt to work on your car if you do not feel well. You 
increase the danger of injury to yourself and others if you are tired, 
upset or have taken medication or any other substance that may 
keep you from being fully alert. 


@ Illuminate your work area adequately but safely. Use a portable 
safety light for working inside or under the car. Make sure the bulb 
is enclosed by a wire cage. The hot filament of an accidentally bro- 
ken bulb can ignite spilled fuel or oil. 


@ Catch draining fuel, oil, or brake fluid in suitable containers. Do 
not use food or beverage containers that might mislead someone 
into drinking from them. Store flammable fluids away from fire haz- 
ards. Wipe up spills at once, but do not store the oily rags, which 
can ignite and burn spontaneously. 


@ Always observe good workshop practices. Wear goggles when 
you operate machine tools or work with battery acid. Gloves or 
other protective clothing should be worn whenever the job requires 
working with harmful substances. 


@ Greases, lubricants and other automotive chemicals contain 
toxic substances, many of which are absorbed directly through the 
skin. Read the manufacturer's instructions and warnings carefully. 
Use hand and eye protection. Avoid direct skin contact 


@ Disconnect the battery negative (-) terminal (Ground strap) 
whenever you work on the fuel system or the electrical system. Do 
not smoke or work near heaters or other fire hazards. Keep an 
approved fire extinguisher handy. 


@ Friction materials (such as brake pads or shoes or clutch discs) 
contain asbestos fibers or other friction materials. Do not.create 
dust by grinding, sanding, or by cleaning with compressed air. 
Avoid breathing dust. Breathing any friction material dust can lead 
to serious diseases and may result in death. 


@ Batteries give off explosive hydrogen gas during charging. 
Keep sparks, lighted matches and open flame away from the top 
of the battery. If hydrogen gas escaping from the cap vents is 
ignited, it will ignite gas trapped in the cells and cause the battery 
to explode. 


@ Connect and disconnect battery cables, jumper cables or a bat- 
tery charger only with the ignition switched off, to prevent sparks. 
Do not disconnect the battery while the engine is running. 


@ Do not quick-charge the battery (for boost starting) for longer 
than one minute. Wait at least one minute before boosting the bat- 
tery a second time. 


@ Do not allow battery charging voltage to exceed 16.5 volts. If the 
battery begins producing gas or boiling violently, reduce the charg- 
ing rate. Boosting a sulfated battery at a high charging rate can 
cause an explosion. 


® The air-conditioning system is filled with chemical refrigerant, 
which is hazardous. The A/C system should be serviced only by 
trained technicians using approved refrigerant recovery/recycling 
equipment, trained in related safety precautions, and familiar with 
regulations governing the discharging and disposal of automotive 
chemical refrigerants. 


@ Do not expose any part of the A/C system to high temperatures 
such as open flame. Excessive heat will increase system pressure 
and may cause ithe system to burst. 


@ Some aerosol tire inflators are highly flammable. Be extremely 
cautious when repairing a tire that may have been inflated using 
an aerosol tire inflator. Keep sparks, open flame or other sources 
of ignition away from the tire repair area. Inflate and deflate the tire 
at least four times before breaking the bead from the rim. Com- 
pletely remove the tire from the rim before attempting any repair. 


@ Cars covered by this manual are equipped with a supplemental 
restraint system (SRS), that automatically deploys an airbag(s) in 
the event of a frontal impact. The airbag(s) is inflated by an explo- 
sive device. Handled improperly or without adequate safeguards, 
can be accidently activated and cause serious injury. 


@ The ignition system produces high voltages that can be fatal. 
Avoid contact with exposed terminals and use extreme care when 
working on a car with the engine running or the ignition switched on. 


@ Place jack stands only at locations specified by manufacturer. 
The vehicle lifting jack supplied with the vehicle is intended for tire 
changes only. A heavy duty floor jack should be used to lift vehicle 


before installing jack stands. See 010 Fundamentals for the Do- . 


it-Yourself Owner. 


@ Battery acid (electrolyte) can cause severe burns. Flush contact 
area with water, seek medical attention. 


@ Aerosol cleaners and solvents may contain hazardous or deadly 
vapors and are highly flammable. Use only in a well ventilated 
area. Do not use on hot surfaces (engines, brakes, etc.). 


@ Do not remove coolant reservoir or radiator cap with the engine 
hot. Danger of burns and engine damage. 


continued on next page 
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Please read these warnings and cautions 
before proceeding with maintenance and repair work. 


CAUTION— 


@ See also Warnings on page vii 


@ If you lack the skills, tools and equipment, or a suitable work- 
shop for any procedure described in this manual, we suggest you 
leave such repairs to an authorized BMW dealer or other qualified 
shop. 


@ BMW is constantly improving its cars and sometimes these 
changes, both in parts and specifications, are made applicable to 
earlier models. Therefore, part numbers listed in this manual are 
for reference only. Always check with your authorized BMW dealer 
parts department for the latest information. 


@ Before starting a job, make certain that you have all the neces- 
sary tools and parts on hand. Read all the instructions thoroughly, 
do not attempt shortcuts. Use tools appropriate to the work and 
use only replacement parts meeting BMW specifications. Make- 
shift tools, parts and procedures will not make good repairs. 


@ Use pneumatic and electric tools only to loosen threaded parts 
and fasteners. Never use these tools to tighten fasteners, espe- 
cially on light alloy parts. Always use a torque wrench to tighten 
fasteners to the tightening torque specification listed. 


@ Be mindful of the environment and ecology. Béfore you drain the 
crankcase, find out the proper way to dispose of the oil. Do not 
pour oil onto the ground, down a drain, or into a stream, pond or 
lake. Dispose of in accordance with Federal, State and Local laws. 


@ If battery power is lost or the battery has been disconnected, the 
power windows must be re-initialized. Both one touch up/down 
and pinch-protection will be inactive until windows are re-initial- 
ized. See 512 Door Windows. 


@ The control module for the anti-lock brake system (ABS) cannot 
withstand temperatures from a paint-drying booth or a heat lamp 
in excess of 203°F (95°C) and should not be subjected to temper- 
atures in excess of 185°F (85°C) for more than two hours. 
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@ Before doing any electrical welding on cars equipped with ABS, 
disconnect the battery negative (—) terminal (ground strap) and the 
ABS control unit connector. 


@ Oncars equipped with anti-theft radios, make sure you know the 
correct radio activation code before disconnecting the battery or 
removing the radio. If the wrong code is entered into the radio 
when power is restored, that radio may lock up and be rendered 
inoperable, even if the correct code is then entered. 


@ Always make sure ignition is off before disconnecting battery. 


@ Label battery cables before disconnecting. On some models, 
battery cables are not color coded. 


@ Disconnecting the battery may erase fault code(s) stored in con- 
trol module memory. Using special BMW diagnostic equipment, 
check for fault codes prior to disconnecting the battery cables. If the 
Check Engine light is illuminated, see 100 Engine—General for 
On-Board Diagnostics (OBD) fault code information. If any other 
system faults have been detected (indicated by an illuminated 
warning light), see an authorized BMW dealer. 


@ if anormal or rapid charger is used to charge battery, the battery 
must be disconnected and removed from the vehicle in order to 
avoid damaging paint and upholstery. 


@ Do not quick-charge the battery (for boost starting) for longer 
than one minute. Wait at least one minute before boosting the bat- 
tery a second time. 


@ Connect and disconnect a battery charger only with the battery 
charger switched off. 


@ Sealed or “maintenance free” batteries should be stow-charged 
only, at an amperage rate that is approximately 10% of the bat- 
tery’s ampere-hour (Ah) rating. 


@ Do not allow battery charging voltage to exceed 16.5 volts. If the 
battery begins producing gas or boiling violently, reduce the charg- 
ing rate. Boosting a sulfated battery at a high charging rate can 
cause an explosion. 
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GENERAL 


Although the BMW is a sophisticated and complex machine, 
basic maintenance can be accomplished by an interested own- 
er with mechanical skills and the right information. Most of the 
preventive maintenance that is required in the lifetime of the av- 
erage BMW is well within the capabilities of the do-it-yourselfer. 


WARNING — 

Do not use this manual unless you are familiar with 
basic automotive repair procedures and safe work- 
shop practices. This manual illustrates the work- 
shop procedures required for most service work; it 
is not a substitute for full and up-to-date information 


from the vehicle manufacturer or for proper training 
as an automotive technician. Note that it is not pos- 
sible for us to anticipate all of the ways or conditions 
under which vehicles may be serviced or to provide 
cautions as to all of the possible hazards that may 
result 


TOOLS es hee eine erin ieeees 010-8 
Basic Tool Requirements ................ 010-8 
Jack Stands ......... 0.00 c cee eee eee 010-9 
Oil Change Equipment.................. 010-9 
Torque Wrench.......... 0.0. c eee eee 010-10 
Feeler Gauges ........- 2.2 c eee eee eens 010-10 
Digital Multimeter ..................00. 010-10 
BMW Special Tools. ..............0.085 010-11 

EMERGENCIES ....................6. 010-11 
Changing a Tire ..............000050- 010-11 
Car Will Not Start ..................05. 010-11 
Jump Starting Car.................000. 010-12 
Overheating ....... 0.0.20 cece eee 010-12 
Low Oil Pressure....... ee ee ee 010-13 
Brake Fluid Level . 2.0.0.0... 002.020.0005 010-13 

~Check Engine Warning Light ........:... 010-13 
Dimi Lights: c.5..0ccdecd eee aea wanes ees 010-13 


TOWING. 3: dca. nr riveet poise segevdainds 010-13 
Spare Parts Kit....0...0..... 0.000003: 010-14 


TABLES 


a. General Bolt Tightening Torques - 
in Nm (max. permissible) .................05. 010-5 


WARNING — 
Your common sense and good judgment are crucial 
to safe and successful service work. Read proce- 
dures through before starting them. Think about 
whether the condition of your car, your level of me- 
chanical skill, or your level of reading comprehen- 
sion might result in or contribute in some way to an 


occurrence that might cause you injury, damage 
your car, or result in an unsafe repair. if you have 
doubts for these or other reasons about your ability 
to perform safe repair work on your car, have the 
work done at an authorized BMW dealer or other 
qualified shop. 


This section of the manual is intended to help the beginner 
get started. To begin with there is a discussion on How To Use 
This Manual. Tips on mechanic’s skills and workshop practic- 
es that can help the beginner do a faster and more thorough job 
can be found under Getting Started. The basic tools needed 
to do most of the procedures in this manual are found under 
Tools. The section ends with a quick reference guide to Emer- 
gencies, including basic troubleshooting and information on 
how to gauge the seriousness of a problem. 


GENERAL 
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How To USE THIS MANUAL 
The manual is divided into nine sections: 


0 GENERAL DATA AND MAINTENANCE 

1 ENGINE 

2 TRANSMISSION 

3 SUSPENSION, STEERING AND BRAKES 

4 BODY 

5 BODY EQUIPMENT 

6 ELECTRICAL SYSTEM 

7 EQUIPMENT AND ACCESSORIES 
ELECTRICAL WIRING DIAGRAMS 


O GENERAL DATA AND MAINTENANCE covers the rec- 
ommended maintenance schedules and service procedures 
needed to perform BMW scheduled maintenance work. Also 
within this section is the 010 Fundamentals for the Do-It- 
Yourself Owner section, which contains basic instructions, 
tips and helpful hints for do-it-yourself maintenance and repair. 


The next seven sections (1 through 7) are repair based and 
are further broken down into three digit repair groups. Each ma- 
jor section begins with a General repair group, e.g. 100 En- 
gine—General. These “00” (double zero) groups are mostly 
descriptive in nature, covering topics such as theory of opera- 
tion and troubleshooting. The remainder of the repair groups 
contain the more involved repair information. The last major 
section contains detailed electrical wiring diagram schematics. 


A master listing of the 9 major sections and the correspond- 
ing individual repair groups can be found on the inside front 
cover. 


Each repair group begins with a Table of Contents listing the 
major subject headings within the group. Page numbers 
throughout the manual are organized according to the repair 
group system. For example, you can expect to find repair infor- 
mation on brakes (Repair Group 340) beginning on page 340- 
1. Acomprehensive index can be found at the back of the man- 
ual. 


Warnings, Cautions and Notes 

Throughout this manual are many passages with the head- 
ings WARNING, CAUTION, or NOTE. These very important 
headings have different meanings. 


WARNING — 


The text under this heading warns of unsafe practic- 
es that are very likely to cause injury, either by direct 
threat to the person(s) performing the work or by in- 
creased risk of accident or mechanical failure while 
driving. 


CAUTION — 

A caution calls attention to important precautions 
to be observed during the repair work that will help 
prevent accidentally damaging the car or its parts. 


GETTING STARTED 


NOTE — 


A note contains helpful information, tips that will help in 
doing a better job and completing it more easily. 


Please read every WARNING, CAUTION, and NOTE at the 
front of the manual and as they appear in repair procedures. 
They are very important. Read them before you begin any 
maintenance or repair job. 


Some WARNINGs and CAUTIONSs are repeated wherever 
they apply. Read them all. Do not skip any. These messages 
are important, even to the owner who never intends to work on 
the car. 


GETTING STARTED 


Most of the necessary maintenance and minor repair that an 
automobile will need can be done with ordinary tools, even by 
owners with little or no experience in car repair. Below is some 
important information on how to work safely, a discussion of 
what tools will be needed and how to use them. 


Safety 


Although an automobile presents many hazards, common 
sense and good equipment can help ensure safety. Many acci- 
dents happen because of carelessness. Pay attention and stick 
to these few important safety rules. 


WARNING — 

¢ Never run the engine in the work area unless it 
is well-ventilated. The exhaust should be vented 
to the outside. Carbon monoxide (CO) in the ex- 
haust kills. 


* Remove all neckties, scarfs, loose clothing, or 
jewelry when working near running engines or 
power tools. Tuck in shirts. Tie long hair and se- 
cure it under a cap. Severe injury can result from 
these things being caught in rotating parts. 


* Remove rings, watches, and bracelets. Aside 
from the dangers of moving parts, metallic jew- 
elry conducts electricity and may cause shorts, 
sparks, burns, or damage to the electrical sys- 
tem when accidentally contacting the battery or 
other electrical terminals. 


* Disconnect the battery negative (-) cable when- 
ever working on or near the fuel system or any- 
thing that is electrically powered. Accidental 
electrical contact may damage the electrical 
system or cause a fire. 
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WARNING — 


¢ Never work under a lifted car unless it is solidly 
supported on jack stands that are intended for 
that purpose. Do not support a car on cinder 
blocks, bricks, or other objects that may shift or 


crumble under continuous load. Never work un- 
der a car that is supported only by the lifting jack. 


¢ Fuel is highly flammable. When working around 
fuel, do not smoke or work near heaters or other 
fire hazards. Keep an approved fire extinguisher : 0013098 
handy. 


¢ Illuminate the work area adequately and safely. 
Use a portable safety light for working inside or 
under the car. A fluorescent type light is best be- 
cause it gives off less heat. If using a light with a Raisi ng car safely 
normal incandescent bulb, use rough service 
bulbs to avoid breakage. The hot filament of an 1. Park car on flat, level surface. 
accidentally broken bulb can ignite spilled fuel or 
oil. 


Fig. 1. 3-Series jacking points (arrows). 


2. Remove the round cover from jack mount using a 


* Keep sparks, lighted matches, and any open screwdriver. See Fig. 2. 
flame away from the top of the battery. Hydrogen 
gas emitted by the battery is highly flammable. — 
Any nearby source of ignition may cause the 7 
battery to explode. 


¢ Never lay tools or parts in the engine compart- 
ment or on top of the battery. They may fall into 
confined spaces and be difficult to retrieve, be- 
come caught in belts or other rotating parts 
when the engine is started, or cause electrical 
shorts and damage to the electrical system. : 


° The fuel system is designed to retain pressure a 
even when the ignition is off. When working with 4 _ 
the fuel system, loosen the fuel lines slowly to al- | 
low the residual pressure to dissipate gradually. 
Take precautions to avoid spraying fuel. 


Lifting the Car as 
Fig. 2. Jack mount cover being removed from rocker panel. 

For those repairs that require raising the car, the proper jack- ; ; oe ; : 
ing points should be used to raise the car safely and avoid dam- 3. Place jack fully into position. See Fig. 3. Make sure jack 
age. There are four jacking points from which the car can be is resting on flat, solid ground. Use a board or other sup- 
safely raised. The jack supplied with the car by BMW can only port to provide a firm surface for the jack, if necessary. 


be used at the four side points—just behind the front wheel or 


just in front of the rear wheel. See Fig. 1. 4. Raise car slowly while constantly checking position of 


jack and car. 

WARNING — _ 

* When raising the car using a floor jack or a hy- 5. Once car is raised, block the wheel that is opposite and 

draulic lift, carefully position the jack pad to pre- farthest from jack to prevent car from unexpectedly roll- 
vent damaging the car body. A suitable liner ing. 


(wood, rubber, etc.) should be placed between 
the jack and the car to prevent body damage. 


¢ Watch the jack closely. Make sure it stays stable 
and does not shift or tilt. As the car is raised, the 
car may roll slightly and the jack may shift. 


GETTING STARTED 
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0013127 
Fig. 3. BMW supplied jack correctly positioned in front jacking point. 


WARNING — 

¢ Do not rely on the transmission or the emergen- 
cy brake to keep the car from rolling. They are 
not a substitute for positively blocking the oppo- 
site wheel. : 


¢ Never work under a car that is supported only by 
a jack. Use jack stands that are properly de- 
signed to support the car. See Tools. 


Working under car safely 


1. Disconnect negative (-) cable from battery so that no 
one else can start the car. Let others know what you will 
be doing. 


CAUTION — 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


2. Raise car slowly as described above. 


3. Use at least two jack stands to support the car. A jack 
isa temporary lifting device and should not be used 
alone to support the car while you are under it. Use jack 
stands designed for the purpose of supporting a car. 
For more information on jack stands, see Tools below. 


WARNING — . 
Do not use wood, concrete blocks, or bricks to sup- 


port a car. Wood may split. Blocks or bricks, while 
strong, are not designed for that kind of load, and 
may break or collapse. 


ADVICE FOR THE BEGINNER 


4. Place jack stands on firm, solid surface. If necessary, 
use a flat board or similar solid object to provide a firm 
footing. 


5. Lower car slowly until its weight is fully supported by 
jack stands. Watch to make sure that the jack stands do 
not tip or lean as the car settles on them. 


6. Observe all jacking precautions again when raising car 
to remove jack stands. 


ADVICE FOR THE BEGINNER 


The tips in the paragraphs that follow are general advice to 
help any do-it-yourself BMW owner perform repairs and main- 
tenance tasks more easily and more professionally. 


Planning Ahead 


Most of the repairs and maintenance tasks described in this 
manual can be successfully completed by anyone with basic 
tools and abilities. To prevent getting in too deep, know what 
the whole job requires before starting. Read the procedure thor- 
oughly, from beginning to end, in order to know just what to ex- 
pect and what parts will have to be replaced. 


Cleanliness 


Keeping things organized, neat, and clean is essential to do- 
ing a good job. When working under the hood, fender covers 
will protect the finish from scratches and other damage. Make 
sure the car is relatively clean so that dirt under the cover does 
not scratch the finish. 


Any repair job will be less troublesome if the parts are clean. 
For cleaning old parts, there are many solvents and parts 
cleaners commercially available. 


For cleaning parts prior to assembly, commercially available 
aerosol cans of parts cleaner or brake cleaner are handy to use, 
and the cleaner will evaporate completely. 


WARNING — 
Virtually all solvents used for cleaning parts are 


highly flammable, especially in aerosol form. Use 
with extreme care. Do not smoke. Do not use these 
products near any source of heat, sparks or flame. 


Let any solvent or cleaning product dry completely. Low- 


pressure, dry compressed air is helpful if available. Also, use 
only lint-free rags for cleaning and drying. 
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WARNING — 
Avoid getting tools or clothing near the battery. Bat- 
tery electrolyte is a corrosive acid. Be careful with 


brake fluid, as it can damage the car's paint. Finally, 
keep rubber parts such as hoses and belts free 
from oil or gasoline, as they will cause the material 
to soften and fail prematurely. 


Non-reusable Fasteners 


Many fasteners used on the cars covered by this manual 
must be replaced with new ones once they are removed. These 
include but are not limited to: bolts, nuts (self-locking, nylock, 
etc.), cotter pins, studs, brake fittings, roll pins, clips and wash- 
ers. Genuine BMW parts should be the only replacement parts 
used for this purpose. 


Some bolts are designed to stretch during assembly and are 
permanently altered rendering them unreliable once removed. 
These are known as torque-to-yield fasteners. Always replace 
fasteners where instructed to do so. Failure to replace these 
fasteners could cause vehicle damage and personal injury. 
See an authorized BMW dealer for applications and ordering 
information. 


Tightening Fasteners 


When tightening the bolts or nuts that attach a component, it 
is always good practice to tighten the bolts gradually and evenly 
to avoid misalignment or over stressing any one portion of the 
component. For components seated with gaskets, this method 
helps to ensure that the gasket will seal properly and complete- 


ly. 


Where there are several fasteners, tighten them in a se- 
quence alternating between opposite sides of the component. 
Fig. 4 shows such a sequence for tightening six bolts attaching 
atypical component. Repeat the sequence until all the bolts are 
evenly tightened to the proper specification. 


For some repairs a specific tightening sequence is neces- 
sary, or a particular order of assembly is required. Such special 
conditions are noted in the text, and the necessary sequence is 
described or illustrated. Where no specific torque is listed, Ta- 
ble acan be used as a genera! guide for tightening fasteners. 


WARNING — 
Table a is a general reference only. The values list- 
éd in the table are not intended to be used as a sub- 
stitute for torques specifically called out in the text 
throughout this manual. 


BOOTFNG 


Fig. 4. General sequence for alternately tightening multiple fasten- 
ers. 


NOTE — 
* Metric bolt classes or grades are marked on the bolt 
head. 


* Do not confuse wrench size with bolt diameter size. 
For a listing of the common wrenches used on vari- 
ous bolt diameters, see Basic Tool Requirements. 


Table a. General Bolt Tightening Torques in Nm 
(max. permissible) 


Bolt 


Bolt Class (according to DIN 267) 
diameter | 5.6 | 58 | 68 | 88 | 10.9 


M5 2.5 3.5 45 


M6 45 6 75 


M8 11 15 18 


23 30 36 


39 52 62 


62 82 98 


94 


Gaskets and Seals 


The smoothest metal mating surfaces still have imperfec- 
tions that can allow leakage. To prevent leakage at critical 
joints, gaskets of soft, form-fitting material are used to fill in the 
imperfections. 


To be most effective, gaskets are designed to crush and be- 
come thinner as the mating parts are boited together. Once a 
gasket has been used, it is no longer capable of making as 
good a seal as when new, and is much more likely to leak. For 
this reason, gaskets should not be reused. Always plan to use 
new gaskets for any reassembly. Some gaskets—such as 
head gaskets—are directional. Make sure that these are in- 
stalled correctly. This same logic applies to any part used for 
sealing, including rubber O-rings and copper sealing washers. 


ADVICE FOR THE BEGINNER 
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In places where a shaft must pass through a housing, flexible 
lip seals are used to keep the lubricating oil or grease from leak- 
ing out past the rotating shaft. Seals should never be reused 
once they have been removed. When removing a seal, be care- 
ful not to scratch or otherwise damage the metal surfaces. Even 
minor damage to sealing surfaces can cause seal damage and 
leakage. 


The key to seal installation is to get the seal in straight without 
damaging it. Use a seal driver that is the same diameter as the 
seal housing to gently and evenly install into place. If a proper 
size seal driver is not available, a socket of the right size will do. 


When installing a seal, it a good idea to coat the seal with oil 
to aid installation. Some seals are directional and special instal- 
lation instructions apply. Make sure it is installed with the lip fac- 
ing the correct way. Normally the lip faces the inside. Note the 
installation direction of the old seal before removing it. 


Electrical Testing 


Many electrical problems can be understood and solved with 
only a little fundamental knowledge of how electrical circuits 
function. 


Electric current only flows in a complete circuit. To operate, 
every electrical device in the car requires a complete circuit in- 
cluding a voltage source and a path to ground. The positive (+) 
side of the battery is the original voltage source, and ground is 
any return path to the negative (—) side of the battery, whether 
through the wiring harness or the car body. Except for portions 
of the charging system, all electrical current in the car is direct 
current (DC) and flows from positive (+) to negative (—). 


Switches are used to turn components on or off by complet- 
ing or interrupting the circuit. A switch is “open” when the circuit 
is interrupted, and “closed” when the circuit is completed. Fig. 5 
shows a basic circuit schematic. See 600 Electrical System- 
General for electrical troubleshooting. 


Ignition Direction of 
current flow 


Front power 
distribution box 


Light bulb 
(consumer) 


Battery Vehicle chassis 
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Fig. 5. Schematic representation of simple circuit for light bulb. Igni- 
tion switch is shown closed, making circuit complete. 


BUYING PARTS 


Wire Repairs 


Repairs to a wiring harness require special care to make the 
repair permanent. The wire ends must be clean. If frayed or oth- 
erwise damaged, cut off the end. If the wire is too short, splice in 
a new piece of wire of the same size and make two connec- 
tions. 


Use connectors that are designed for the purpose. Crimped- 
on or soldered-on connectors are best. Crimp connectors and 
special crimping pliers are widely available. If soldering, use 
needlenose pliers to hold the wire near the solder joint and cre- 
ate a “heat dam”. This keeps the heat and the solder from trav- 
eling up the wire. Always use a solder made specifically for 
electrical work (rosin core). 


NOTE — 

Twisting wires together to make a repair is not recom- 
mended. Corrosion and vibration will eventually spoil 
the connection and may lead to irreparable damage to 
sensitive electronic components. 


Insulate the finished connection. Electronics stores can sup- 
ply heat-shrinkable insulating tubing that can be placed onto 
the wire before connecting, slid over the finished joint, and 
shrunk to a tight fit with a heat gun or hair dryer. The next best 
alternative is electrical tape. Make sure the wire is clean and 
free of solder flux or other contamination. Wrap the joint tightly 
to seal out moisture. See 600 Electrical-General for more in- 
formation. 


BUYING PARTS 


Many of the maintenance and repair tasks in this manual call 
for the installation of new parts, or the use of new gaskets and 
other materials when reinstalling parts. Most often, the parts 
that will be needed should be on hand before beginning the job. 
Read the introductory text and the complete procedure to de- 
termine which parts will be needed. 


NOTE — 

For some bigger jobs, partial disassembly and inspec- 
tion are required to determine a complete parts list. 
Read the procedure carefully and, if necessary, make 
other arrangements to get the necessary parts while 
your car is disassembled. 


Genuine BMW Parts 


Genuine BMW replacement parts from an authorized BMW 
dealer are designed and manufactured to the same high stan- 
dards as the original parts. They will be the correct material, 
manufactured to the same specifications, and guaranteed to fit 
and work as intended by the engineers who designed the car. 
Some genuine BMW parts have a limited warranty. 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 
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Many independent repair shops make a point of using genu- 
ine BMW parts, even though they may at times be more expen- 
sive. They know the value of doing the job right with the right 
parts. Parts from other sources can be as good, particularly if 
manufactured by one of BMWs original equipment suppliers, 
but it is often difficult to know. 


BMW is constantly updating and improving their cars, often 
making improvements during a given model year. BMW may 
recommend a newer, improved part as a replacement, and 
your authorized dealer's parts department will know about it 
and provide it. The BMW parts organization is best equipped to 
deal with any BMW parts needs. 


Non-returnable Parts 


Some parts cannot be returned for credit, even if they are the 
wrong parts for the car. The best example is electrical parts, 
which are almost universally considered non-returnable be- 
cause they are so easily damaged internally. 


Buy electrical parts carefully, and be as sure as possible that 
a replacement is needed, especially for expensive parts such 
as electronic control units. It may be wise to let an authorized 
BMW dealer or other qualified shop confirm your diagnosis be- 
fore replacing an expensive part that cannot be returned. 


Information You Need to Know 


Model. When ordering parts it is important that you know the 
correct model designation for your car. Models covered in this 
manual are E36 3 Series in both 4- and 6-cylinder configura- 
tions. 


Model Year. This is not necessarily the same as date of 
manufacture or date of sale. A 1997 model may have been 
manufactured in late 1996, and perhaps not sold until early 
1997. Itis still a 1997 model. Model years covered by this man- 
ual are 1992 to 1998. 


Date of Manufacture. This information is helpful when or- 
dering replacement parts or determining if any of the warranty 
recalls are applicable to your car. The label on the driver's door 
below the door latch will specify the month and year that the car 
was built. 


Vehicle Identification Number (VIN). This is a combination 
of letters and numbers that identify the particular car. The VIN 
appears on the state registration document, and on the car it- 
self. One location is in the rear of the engine compartment, an- 
other in the lower left corner of the windshield. 


The National Highway Traffic Safety Administration (NHT- 
SA) requires passenger cars with a high theft rate to have the 
VIN marked on specific parts of the car when manufactured. On 
BMW cars, these parts are identified by an adhesive label. 


Original body panels and other large components are identi- 
fied by a label bearing the VIN and two BMW roundel logos. Re- 
placement parts have a similar label, bearing one BMW roundel 
logo and the letters DOT-R. See Fig. 6. Parts or assemblies 
bearing the label are the engine, transmission, front and rear 
bumpers, front fenders, rear quarter panels, hood, trunk lid and 
doors. These labels should not be removed as they will tear 
apart. 


‘WBADKO0000000% 


B328FUN 


Fig. 6. Labels used to identify parts. Original equipment label with 
VIN number and roundel logos (top) and replacement part la- 
bel with one roundel logo. 


Engine. 3-Series cars covered in this manual are powered 
by either a 4- or 6-cylinder engine. For information on engine 
codes and engine applications, see 100 Engine—General. 


Transmission. The transmission type with its identifying 
code may be important when buying clutch parts, seals, gas- 
kets, and other transmission-related parts. For information on 
transmission codes and applications, see 200 Transmission— 
General. 


SERVICE 


BMW dealers are uniquely qualified to provide service for 
BMW cars. Their authorized relationship with the large BMW 
service organization means that they are constantly receiving 
new tools and equipment, together with the latest and most ac- 
curate repair information. 


The BMW dealer's service technicians are highly trained and 
very capable. Unlike most independent repair shops, autho- 
rized BMW dealers are intensely committed to supporting the 
BMW product. They share the owner's interest in BMW value, 
performance, and reliability. On the other hand, there are many 
independent shops that specialize in BMW service and are ca- 
pable of doing high quality repair work. Checking with other 
BMW owners for recommendations on service facilities is a 
good way to learn of reputable BMW shops in your area. 


SERVICE 
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TOOLS 


Most maintenance can be accomplished with a small selec- 
tion of the right tools. Tools range in quality from inexpensive 
junk, which may break at first use, to very expensive and well- 
made tools for the professional. The best tools for most do-it- 
yourself BMW owners lie somewhere in between. 


Many reputable tool manufacturers offer good quality, mod- 
erately priced tools with a lifetime guarantee. These are your 
best buy. They cost a little more, but they are good quality tools 
that will do what is expected of them. Sears’ Craftsman® line is 
one such source of good quality tools. 


Some of the repairs covered in this manual require the use of 
special tools, such as a custom puller or specialized electrical 
test equipment. These special tools are called out in the text 

"and can be purchased through an authorized BMW dealer. As 
an alternative, some special tools mentioned may be pur- 
chased from the following tool manufacturers and/or distribu- 
tors: 


« Assenmacher Specialty Tools 
6440 Odell Place, Boulder, CO 80301 
(303) 530-2424 

¢ Baum ‘Tools Unlimited. Inc. 
P.O. Box 87, Longboat Key, FL 34228 
(800) 848-6657 

¢ Schley Products Inc. 
5350 E. Hunter Ave., Anaheim Hills, CA 92807 
(714) 693-7666 

* Zelenda Machine and Tool Corp. 
66-02 Austin Street, Forest Hills, NY 11375 
(718) 896-2288 


Basic Tool Requirements 


The basic hand tools described below can be used to accom- 
plish most of the simple maintenance and repair tasks. 


Screwdrivers. The common flat-blade type and the Phillips 
type will handle almost all screws used on BMWs. Two or three 
different sizes of each type will be required, since a screwdriver 
of the wrong size will damage the screw head. See Fig. 7. 


A complete set of screwdrivers should also include Ton® 
type screwdrivers. 


Wrenches. Wrenches come in different styles for different 
uses. Fig. 8 shows several. The basic open-end wrench is the 
most widely used, but grips on only two sides. It can spread 
apart and slip off more easily. The box-end wrench has better 
grip, on all six sides of a nut or bolt. 


A 12-point box-end can loosen a nut or bolt where there is 
less room for movement, while a 6-point box-end provides bet- 
ter grip. For hex fasteners on fluid lines, like brake lines and fuel 
lines, a flare-nut wrench offers the advantages of a box-end 
wrench with a slot that allows it to fit over the line. 


TOOLS 
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Fig. 7. Common flat-blade (top) and Phillips (bottom) screwdrivers. 
Offset screwdriver (right) is used for screws with limited ac- 
cess, 
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Fig. 8. Types of wrench heads. From left, open-end, 12-point box- 
end, 6-point box-end, flare nut. 


The combination wrench is the most universal. it has one 
open-end and one box-end. 10mm and 13mm wrenches are 
the most common sizes needed. A more complete set of 
wrenches would include 6mm through 19mm sizes. 


Sockets. Sockets perform the same job as box-end wrench- 
es, but offer greater flexibility. They are used with a ratchet han- 
dle for speed and convenience and can be combined with 
extensions and universal joints (swivels) to reach fasteners 
more easily. Sockets come with different size connections to 
drive handies or extensions, called the drive size. The most 
common drive sizes are % in., 3/8 in., and % in. 


Sockets come in 6-point and 12-point styles. For use with a 
ratchet, the 6-point offers a better grip on tight nuts and bolts. 
6mm to 19mm sockets are the most needed sizes. Below is a 
list of typical bolt diameters and the corresponding wrench siz- 
es. 
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Bolt Diameter and Wrench Size 


OMS iwi ad date bin y bead ade ees 8mm 
OMG ink tee: date ental & Rea 10mm 
OMS ac see ere epee eae Rhwas 12 mm or 13 mm 
© M10 iesy toed eee Sd a gee eae 17mm 
WMA wisi cto a nacedd ee dewshd. oad dae pomavees 19mm 
OMIA soe eed pasewe thee ded Sib beta 22 mm 


Spark Plug Socket. A special socket for spark plugs is the 
correct size, is deep enough to accommodate a spark plug’s 
length, and includes a rubber insert to both protect the spark 
plug from damage and grip it for easier removal. See Fig. 9. 


BOO3FNG 


Fig. 9. Spark plug socket. 


Pliers. A few of the many types of pliers are shown in Fig. 10. 
Most are used for holding irregular objects, bending, or crimp- 
ing. Some have special applications. 
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Fig. 10. Pliers. From left, snap-ring, needlenose, adjustable-joint 
(Channellock®, slip-joint, and locking (Vise-Grip®). 


Aneedlenose plier is used for gripping small and poorly ac- 
cessible objects, and is useful for wiring and other electrical 
work. A locking plier such as the Vise-Grip® is useful because 
of its tight grip. 


Snap-ring and circlip pliers with special tipped jaws are used 
to remove and install snap-rings or circlips. A Channel-lock® or 
water pump plier has adjustable jaws that can be quickly 
changed to match the size of the object being held to give great- 
er leverage. 


An adjustable wrench can be a useful addition to a small tool 
kit. See Fig. 11. It can substitute in a pinch, if two wrenches of 
the same size are needed to remove a nut and bolt. Use extra 
care with adjustable wrenches, as they tend to loosen, slip, and 
damage fasteners. 
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Fig. 11. Adjustable wrench. 


Compared to a wrench of the correct size, an adjustable 
wrench is always second best. They should only be used when 
the correct size wrench is not available. Choose one of average 
size range, about 6 to 8 inches in length. 


Jack Stands 


Strong jack stands are extremely important for any work that 
is done under the car. Use only jack stands that are designed 
for the purpose. Blocks of wood, concrete, bricks, etc. are not 
safe or suitable substitutes. 


WARNING — 
A jack should be used only to raise the vehicle and 


should not be used to support the car for a long pe- 
tiod. Always use jack stands to support a raised ve- 
hicle. 


Jack stands are available in several styles. A typical jack 
stand is shown in Fig. 12. The best ones are made of heavy ma- 
terial for strength, have a wide base for stability, and are 
equipped to positively lock in their raised positions. Get the best 
ones available. 


Oil Change Equipment 


Changing engine oil requires a 17mm socket or wrench to 
loosen and tighten the drain plug and a drain pan (at least 8 qt. 
capacity). An oil filter wrench is not required. These items are 
shown in Fig. 13. A wide, low drain pan will fit more easily under 
the car. Use a funnel to pour the new oil into the engine. 


TOOLS 
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Fig. 13. Oil change equipment includes drain plug wrench (17mm), 
8 qt. drain pan, and funnel. 


Torque Wrench 


A torque wrench is used to precisely tighten threaded fasten- 
ers to a predetermined value. Many of the repair procedures in 
this manual include BMW-specified torque values in Newton- 
meters (Nm) and the equivalent values in foot-pounds (ft-Ib). 


Several types of torque wrenches are available. They all do 
the same job, but Offer different convenience features at differ- 
ent prices. Two typical torque wrenches are shown in Fig. 14. 
The most convenient ones have a built-in ratchet, and can be 

“preset to indicate when a specific torque value has been 
reached. Follow the wrench manufacturer's directions for use 
to achieve the greatest accuracy. 


A torque wrench with a range up to about 150 Nm (185 ft-lb) 
has adequate capacity for most of the repairs covered in this 
manual. For recommended torque values of 10 Nm or below, 
the English system equivalent is given in inch-pounds (in-Ib). 
These small values may be most easily reached using a torque 
wrench calibrated in inch-pounds. To convert inch-pounds to 
foot-pounds, divide by 12. 
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Fig. 14. Torque wrenches. inexpensive beam-type (top) is adequate 
but must be read visually. Ratchet-type (bottom) can be pre- 
set to indicate (click} when torque value has been reached. 


Feeler Gauges 


Feeler gauges are thin metal strips of precise thickness, 
used to measure small clearances. They are normally available 
as a set, covering a range of sizes. See Fig. 15. 
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Fig. 15. Feeler gauge set. 


Digital Multimeter 


Many of the electrical tests in this manual call for the mea- 
surement of resistance (ohms) or voltage values. For safe and 
accurate tests of ignition, fuel injection, and emission control 
systems, the multi-meter, shown in Fig. 16, should be digital, 
with high (at least 10,000 ohms) input impedance. Some 
meters have automotive functions such as dwell and pulse 
width that are useful for troubleshooting ignition and fuel injec- 
tion problems. 


CAUTION — 

The DME system, central body electronics, and 
other electronic systems may be damaged by the 
high current draw of a test light with a normal in- 


candescent bulb. As a general rule, use a high im- 
pedance digital multimeter or an LED test light for 
all electrical testing. 
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Fig. 16. Multimeter or Digital Volt/Ohmmeter (DVOM). 


BMW Special Tools 


Some of the more challenging repairs covered in this manual 
call for the use of BMW special tools. This, however, does not 
automatically mean that the job is too complicated or out of 
reach of the novice. 


Many of the BMW special tools mentioned in this manual are 
simply the best thing to use to do the job correctly. In these cas- 
es, the tool is identified with a BMW part number. See your au- 
thorized BMW dealer parts department for information on how 
to order special tools. 


There are some jobs for which expensive special tools are 
essential, and not a cost-effective purchase for one-time repair 
by the do-it-yourself owner. This manual includes such repairs 
for the benefit of those with the necessary experience and ac- 
cess to tools. For the do-it-yourselfer, the need for special tools 
is noted in the text, and whether or not BMW dealer service is 
recommended. 
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Changing a Tire 


Stop the car on as flat a surface as possible, in a place where 
you can be easily seen by other drivers. Avoid stopping just 
over the crest of a hill. Turn on the emergency flashers, and set 
out flares or emergency markers well behind the car. Chock the 


wheel (wheel chock located in trunk) diagonally opposite to the 
one being changed. Passengers should get out of the car and 
stand well away from the road. Remove the spare tire from the 
spare tire storage tray, as described later. 


WARNING — 


If a tire goes flat while driving, pull well off the road. 
Changing a tire on a busy street or highway is very 


dangerous. If necessary, drive a short distance on 
the flat tire to get to a safe place. It is much better to 
ruin a tire or rim than to risk being hit. 


d 


Take the jack and tools from the tool area beneath the trunk 
mat. Remove the spare tire from the tire storage tray. 


Loosen the wheel bolts while the car is on the ground, but 
leave them a little snug. Place the jack in the lifting point nearest 
the wheel being changed, lifting points are shown in Fig. 1 and 
Fig. 2). Use a board to provide a firm footing for the jack if the 
ground is soft. Raise the car only far enough so that the wheel is 
fully off the ground and then remove the wheel nuts and the 
wheel. 


Install the spare wheel. Install the wheel nuts and tighten 
them by hand, then lower the car. With all wheels on the 
ground, fully tighten the nuts in a crisscross pattern. Torque the 
wheel nuts when installing the wheel. Check the inflation pres- 
sure of the spare tire. 


Tightening torques 
e Wheel to wheel hub ..... 100 + 10 Nm (74 +7 ft-lb) 


Car Will Not Start 


If the engine turns over slowly or not at all, especially on cold 
mornings, the battery may not be sufficiently charged. Jump- 
starting the battery from another car may help. 


WARNING — 


On cars with manual transmission, push starting (or 
tow starting) a car is not recommended by BMW. 


NOTE — . 

Be sure to read the cautions under Jump Starting Car 
prior boosting a low battery. Failure to follow the cau- 
tions may result in damage to the electronic compo- 
nents in the car. 


If the engine is turning over at normal speed with the starter 
motor, the battery and starter are fine. Check to make sure that 
there is fuel in the tank. Do not rely on the fuel gauge, it may be 
faulty. Instead, remove the gas filler cap and rock the car. If 
there is gas in the tank, you should hear a sloshing sound at the 
filler neck. If there is plenty of fuel in the tank, see 100 Engine— 
General for in-depth diagnostics and troubleshooting proce- 
dures. 
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Jump Starting Car 


Cars with discharged or dead batteries can be jump-started 
using the good battery from another car. When jump-starting 


the engine, always note the following warnings. 


WARNING — 
¢ Battery acid (electrolyte) can cause severe 
burns, and will damage the car and clothing. if 
electrolyte is spilled, wash the surface with large 
quantities of water. If it gets into eyes, flush them 
with water for several minutes and call a doctor. 


¢ Batteries produce explosive and noxious gas- 
ses. Keep sparks and flames away. Do not 
smoke near batteries. 


¢ Do not jump-start the engine if you suspect that 
the battery is frozen. Trapped gas may explode. 
Allow the battery to thaw first. 


* Do not quick-charge the battery (for boost start- 
ing) for longer than one minute, and do not ex- 
ceed 15 volts at the battery with the boosting 
cables attached. Wait at least one minute before 
boosting the battery a second time. 


¢ Some electrical system “comfort” features may not 


For example, the front window one-touch-up func- 
‘tion may be disabled. Some electrical systems will 

need to be reinitialized. Consult the appropriate re- 
* pair group for more specific information. 


| : good battery. 


2. Connect one‘end of the positive (+) cable to the positive 
(+) post of the good battery. Remove the cover from the 
positive (B+) junction post in the engine compartment 
of the dead car and connect the other end of the posi- 


tive (+) cable to the junction post. See Fig. 17. 


0013245 


function correctly once battery power is restored. ~ 


1. Place cars close together, but do not allow them to 
| touch each other. Turn off the engine of the car with the 


Fig. 17. Battery jump starting posts (arrows) behind right front strut 


tower. Lift cover to access positive post. 
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3. Connect one end of the negative (—) cable to the nega- 
tive (-) battery post of the good battery. Connect oppo- 
site end of the negative cable (—) to the engine block of 
the car with the dead battery. 


4. Start the car with the good battery and run the engine 
at about 2,000 rpm, then start the car with the dead bat- 
tery. 


5. With the engine at idle, switch on the headlights, blower 
motor and rear window defogger to avoid damaging the 
cars electrical system. Carefully disconnect the jumper 
cables, starting with the negative cable on the engine 
block. Turn ail electrical consumers off. 


NOTE — 


The engine should be run for at least an hour to re- 
charge the battery. 


Overheating 


If the temperature gauge needle goes into the red band on 
the gauge face, the coolant temperature is too high. Find a safe 
place to stop and turn the engine off. Open the hood and allow 
the engine to cool until the temperature gauge needie is at the 
lower third of the scale. Continuing to drive an overheated car 
can cause extensive engine damage. 


WARNING — 


Do not remove the coolant reservoir or radiator cap 
with the engine hot. Undoing either could spray hot 
coolant and cause burns or damage the engine. 


CAUTION — 

Do not add cold water or coolant to a hot engine. 
Engine damage could result from the sudden tem- 
perature change. 


NOTE — 
If the engine cannot be safely turned off, make sure the 
air conditioner is off and turn the heater to high. This 


will help cool the engine until a safe stopping place can 
be reached. 


Overheating may be caused by low coolant level or a dam- 
aged engine drive belt. Visually check the coolant level and en- 
gine belts as described in 020 Maintenance Program. If the 
coolant level is low, check the filler cap, hoses, clamps and ra- 
diator for signs of leakage. Check for leaks at the water pump 
on the front of the engine. 


If no leaks are found, add coolant after the engine has 
cooled. The car can be driven, but have the cooling system 
thoroughly checked as soon as possible. If replacement cool- 
ant is not available, then plain water can be used, but the cool- 
ant should later be drained and refilled with the proper mixture 
of anti-freeze and water. 
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If steam is coming from the engine compartment then there is 
most likely a burst coolant hose or a large leak in the cooling 
system. To find the leak, look for signs of coolant leakage on 
hoses, at hose connections, or on the radiator. Let the engine 
cool thoroughly, then add coolant or water to fill the system and 
start the engine. If a great deal of water or coolant flows out of 
the hole, then the car should not be driven until repairs are 
made. If there is slight seepage, then it may be possible to drive 
a short distance, adding coolant as needed. 


Low Oil Pressure 


lf the red engine oil pressure warning light illuminates, imme- 
diately stop the car and turn off the engine. Have the vehicle 
flat-bedded or towed to an authorized service center and have 
the engine oil pressure checked. 


NOTE — 


Detailed information on checking the oil pressure is 
covered in 119 Lubrication System. 


Brake Fluid Level 


The brake fluid level warning light may be an indicator of 
brake fluid loss. Problems with the brake system should be 
checked and repaired immediately. See 340 Brakes for more 
information. 


Check Engine Warning Light 


If the “CHECK ENGINE” warning light comes on or flashes, it 
indicates that an emissions-related fault has occurred. Faults 
such as a failed oxygen sensor or a faulty fuel injector can turn 
the light on, causing the exhaust or evaporative emissions to 
exceed a specified limit. The engine can be safely driven with 
the light on, although the emission systems should be checked 
as soon as possible. See 100 Engine—General for more infor- 
mation on the Check Engine Light and the On-board diagnostic 
system. 


Dim Lights 


Headlights and instrument panel illumination that are dim or 
gradually getting dimmer generally indicate a problem with the 
battery or charging system. The battery charge indicator light 
may come on as the lights are dimming. In either case, the en- 
gine and accessories are running off of the battery alone, and 
will soon discharge it altogether. 


If possible, do not stop the engine unless you have the capa- 
bility to jump start it. There may not be enough power in the 
starting system to restart the engine. Instead, turn off as many 
electrical consumers as possible. This will reduce the current 
drain and will allow the car to be driven farther before you lose 
all battery power. 


With the engine and ignition off, check for loose or corroded 
battery cables or wires at the battery or the alternator. Discon- 
necting, cleaning, and reinstalling corroded wires and connec- 
tors may solve the problem. Also check drive belt tension as 
described in 020 Maintenance Program. 


Towing 


The cars covered by this manual should be towed with a tow 
truck using wheel lift or flat bed equipment. Do not tow the car 
on all four wheels except for very short distances to move it to a 
safe place. 


A towing eye is provided in the luggage compartment tool kit. 
The towing eye can be screwed into the front or rear bumper. 
See Fig. 18 and Fig. 19. 


0013128 
Fig. 18. Pry open rear tow lug access panel. 


When towing the car from the front with the rear wheels on 
the ground, a maximum distance of 20 miles is acceptable. If 
the car needs to be towed further, have the rear wheels placed 
on dollies. 


CAUTION — 

¢ Do not tow with sling-type equipment. The front 
spoilers and bumper covers may sustain dam- 
age. 


° Towing a BMW with an automatic transmission 
with the rear wheels on the ground can result in 
transmission damage due to lack of lubrication 
and should be avoided. 
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us _ Spare Parts Kit 


Carrying a basic set of spare parts can prevent a minor 
breakdown from turning into a major annoyance. Many of the 
following items won't allow you to do major repair work on the 
car, but they will help in the event of the failure of something that 
can disable the car or compromise its safety. 


Spare Parts Kit - Basic Contents 

¢ Drive belt (V-belt or poly-ribbed) 

¢ Engine oil (one or two quarts) 

« Engine coolant (1 gallon of premixed 50/50 anti-freeze 
and water) 

¢ Fuse assortment (7.5A, 10A, 15A, 20A) 

¢ Radiator hoses (upper and lower) 


Spare Parts Kit - Additional Contents 

¢ Exterior lighting bulbs (headlight, brakelight, turn signal, 
and taillight) 

« Wiper blades 

¢ Brake fluid (new unopened bottle, DOT 4 specification) 

¢ Main relay for DME system 


oe 


Fig. 19. install rear tow lug into threaded hole. 


If absolutely necessary, cars with automatic transmissions 
can be towed with the rear wheels on the ground, but the tow 
should not exceed 25 miles (40 km), at speeds at or below 30 
mph (35 km/h). Be sure the transmission fluid has been topped 
off before starting the tow. Always tow the car with the transmis- 
sion lever in “N” (neutral). If the tow must exceed 25 miles (40 
km), add one quart of ATF to the transmission, or better yet, re- 
move the driveshaft. Be sure to drain or pump out the added flu- 
id once the tow has been completed. 


NOTE — 


¢ ATF draining and filling is covered in 240 Automatic 
Transmission. 


¢ Driveshaft removal is covered in 260 Driveshaft. 
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020-2 MAINTENANCE PROGRAM 


GENERAL 


The information given in this repair group includes the routine 
checks and maintenance steps that are both required by BMW 
under the terms of the vehicle warranty protection and recom- 
mended by BMW to ensure long and reliable vehicle operation. 


NOTE — 

Aside from keeping your car in the best possible condi- 
tion, proper maintenance plays a role in maintaining full 
protection under BMW's new-car warranty coverage. If 
in doubt about the terms and conditions of your car's 
warranty, an authorized BMW dealer should be able to 
explain them. 


BMW has taken a unique approach to establishing mainte- 
nance intervals. BMW’s Service Indicator System computes 
maintenance intervals based not only on elapsed mileage, but 
also on such inputs as engine speed, engine temperature, 
number of starts, and length of trips. At the appropriate time, the 
system indicates, through lights in the instrument cluster, when 
the next routine maintenance is due. 


NOTE — 

BMW is constantly updating their recommended main- 
tenance procedures and requirements. The informa- 
tion contained here is as accurate as possible at the 
time of publication. If there is any doubt about what pro- 
cedures apply to a specific model or model year, or 
what intervals should be followed, remember that an 
authorized BMW dealer has the latest information on 
factory-recommended maintenance. 


BMW Service Indicator 


The BMW Service Indicator notifies the driver when mainte- 
nance is required. The service indicator consists of multiple 
light emitting diodes (LEDs)—typically five green, one yellow, 
and one red—as well as OIL SERVICE and INSPECTION indi- 
cators. 


When the ignition is turned on, the green LEDs come on. 


_ They go out when the engine is started. After the Service Indi- 
 cator is reset, all green LEDs will be illuminated with the key on. 


As the caris driven in normal use, fewer and fewer green LEDs 
will be illuminated before start-up, indicating that the next main- 
tenance interval is approaching. 


When the car has accumulated sufficient use to require the 
‘next maintenance interval, the yellow LED will come on along 
with either the OIL SERVICE indicator or the INSPECTION in- 
dicator. These LEDs will stay on after the engine is started. If 
maintenance service is delayed, the red LED will also illuminate 
as a reminder that maintenance service is overdue. 


An OIL SERVICE interval will always be followed by an IN- 


SPECTION interval, which will then be followed by an OIL SER- 
VICE interval, and so on. See Fig. 1. 
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Fig. 1. Service indicator display in jower section of speedometer, 


Oil Service 


The Oil Service indicator signals the need for the most basic 
level of routine maintenance. BMW's required oil service speci- 
fies changing the engine lubricating oil and the engine oil filter 
after the engine has been warmed up. BMW-recommended ad- 
ditional maintenance for this service is listed in Table a. 


NOTE — 

* For reference, the BMW Oil Service requirements are 
approximately equivalent to the maintenance that 
other European manufacturers specify at intervals 
with a maximum of every 7,500 miles or 6 months. 


CAUTION — 
Be sure to follow the instructions for resetting the 
Oil Service indicator light. The Inspection indica- 


tor can be accidentally reset rendering its function 
inaccurate. 


Inspection | and Inspection II 


The Inspection indicator signals the need for more compre-' 


hensive maintenance and inspection. There are two sets of in- 
spection requirements, Inspection | and Inspection II. These 
inspections alternate throughout a car’s maintenance history. If 
the last inspection interval was Inspection |, the next inspection 
interval (following an Oil Service) will be Inspection II, the next 
after that will be Inspection I, and so on. 


Inspection | tasks are listed in Table b. Inspection II in- 
cludes most of the tasks from Inspection | with additional In- 
spection II tasks. A complete listing of Inspection II tasks are 
listed in Table c. 
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NOTE — 

For reference, the BMW Inspection | and Inspection II 
requirements are approximately equivalent to the main- 
tenance requirements that other European manufac- 
turers specify. Inspection | is normally due at intervals 
with a maximum of 15,000 miles or 12 months. Inspec- 
tion II is normally due at intervals with a maximum of 
30,000 miles or 24 months. 


Resetting Service Indicator 


When the specified maintenance has been carried out, the 
service indicator memory should be reset. 


The service indicator is reset using a special tool. The tool is 
plugged into the diagnostic connector in the engine compart- 
ment. See Fig. 2. 


em g011910 
Fig. 2. Service indicator reset tool installed in diagnostic connector 
(aftermarket too! shown). 


CAUTION — 
Follow the manufacturer's directions when reset- 


ting the service indicator. If the reset procedures 
are done incorrectly, the reset tool or the electron- 
ic service indicator may be damaged. 


Aftermarket reset tools can be purchased from one of the fol- 
lowing manufacturers: 


Assenmacher Specialty Tools 
Boulder, CO 80301 
(303) 530-2424 


Peake Research, Automotive Products Division 
P.O. Box 28776 

San Jose, CA 95159 

(408) 369-0406 
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Table a, b, c, and d on the following pages list the routine 
maintenance tasks specified by BMW. The intervals for most of 
these tasks are determined by the Service Indicator. The main- 
tenance intervals for a few additional items are based on either 
elapsed mileage or time. These intervals are indicated in sepa- 
rate tables. 


Except where noted, the maintenance items listed apply to all 
models and model years covered by this manual. The columns 
on the right side of each table give quick-reference information 
about the job. The bold text references the repair groups where 
additional repair information can be found. 


MAINTENANCE TABLES 


020-4 MAINTENANCE PROGRAM 


Table a. Oil Service 
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Maintenance item EK z =. ia 
Engine compartment maintenance 
Change oil and oil filter * * 
Check fluid levels (coolant, steering, brake/clutch, ATF) * * | 
Under car maintenance 
Check steering rack and steering linkages for leaks and excess play. Repair Group 320 
wd 
Inspect brake system. Check brake calipers, rotors, and brake pad thickness. Inspect for dam- 
aged hoses and lines, leaks or damage. Check hand brake, adjust cable if necessary. Repair 
Group 340 
Check and adjust tire pressures, including spare * 
| 


Body and interior maintenance 


Check operation of exterior and interior lights, including glove box light, engine compartment 
light, trunk light, instrument panel lights, horns, headlight flasher and dimmer switch. Check 
headlight and driving light aiming. 6 Electrical System 


Check function/condition of seat belts. Repair Group 720 


Check windshield washer fluid level and concentration, add as necessary. Check operation of | 
washer system. Check condition of wiper blades. Repair Group 611 * 


| Road Test 


Check braking performance, steering, heating and ventilation, manual or automatic transmis- 
sion, and mirrors 


Service Interval Reset 


Reset service indicator using special reset tool. cd 
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Table b. Inspection I Service 
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Engine compartment maintenance 
Change oil and oil filter. * * * 
Check brake/clutch fluid level * 
Check battery acid level and correct as necessary. Repair Group 121 
Check engine coolant level and anti-freeze protection and add as necessary. * 
Inspect for cooling system leaks. Repair Group 170 
Lubricate throttle linkage * Z L 
Under car maintenance 
Check transmission for external leaks. 
Check manual transmission oil level and add as necessary. Repair Group 230 * | * 
Check final drive lubricant and add as necessary. * * 
Check fuel tank, fuel lines, and all connections for leaks. 
Inspect exhaust system. Repair Group 180 4 
Check steering rack and steering linkages. Check power steering system for leaks. Check fluid a * 
level. Repair Group 320 
Inspect brake system for damaged hoses and lines, leaks or damage. Remove calipers and * 
check brake pad wear. Check brake rotors for scoring damage. Repair Group 340 
Check parking brake operation, adjust cable if necessary. Repair Group 340 x | : 
Inspect front and rear suspension, including wheel bearings, for play. Repair Group 320/330 * L =, 
Inspect wheels and tires, including spare, check tire pressure and condition i 
Body and interior Maintenance 
Lubricate door hinges and hood latch, hood hinges | - 
Check headlight and driving light aiming and adjust as necessary. * * = — 
Check operation of headlights, parking lights, back-up lights, license plate lights, interior lights, = 
glove box light, engine compartment light, trunk light, instrument panel lights, turn signals, emer- In 
gency flashers, stop lights, horns, headlight flasher and dimmer switch — 
Replace ventilation/A/C micro-filter. Check function of air conditioning. Repair Group 640 * 
Check function of seat belts. Repair Group 720 
Check tightness of mounting screws on airbag front crash sensors (Airbag |). Repair Group 721 
Check windshield washer fluid level and concentration, add as necessary. Check operation of * i 
washer system. Check condition of wiper blades. Repair Group 611 =m 
Tighten nuts and bolts for door locks and striker plates 
Replace batteries for alarm/remote control in master key (where applicable). * 
Road Test 
Check braking performance, steering, HVAC, manual or automatic transmission, and mirrors | 
Service Interval Reset 
Reset service indicator using special reset tool. * 
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Table c. Inspection II Service 


Tools required 
New parts required 
Warm engine 
Dealer service 
recommended 


required 


Maintenance item 


Engine compartment maintenance 


Inspect V-belt /Poly-ribbed drive condition. Check V-belt tension, if applicable. 


* 


Lubricate throttle linkage. 


Replace air filter. : ~ 


Change oil and oil filter. 


Replace spark plugs. Repair Group 120 * 
Check brake/clutch fluid level. 


* 
*| #) ®) #] * 
* 


Check battery acid level and correct as necessary. Repair Group 121 


Check engine coolant level and anti-freeze protection and add as necessary. * 
Inspect for cooling system leaks. Repair Group 170 


Under car maintenance 


Change automatic transmission fluid. Repair Group 240 * 


* 
* 


* 
* 
* 


| Change manual transmission oil. Repair Group 230 


| Check clutch plate for wear. Repair Group 210 * 


Check drive axle boots for leaks. Repair Group 330 


Change final drive fluid (1995 and later models: change synthetic oil every 2nd Inspection Il). * 7 * 


Replace fuel filter. - * * 


Check fue! tank, fuel lines, and all connections for leaks. 


Inspect exhaust system. Repair Group 180 


Check steering gear and steering linkages. Check power steering system for leaks. Check fluid * * 
level. Repair Group 320 


Inspect brake system for damaged hoses and lines, leaks or damage. Remove calipers and 
check brake pad wear. Check brake rotors for scoring damage. Repair Group 340 


Check parking brake operation, adjust cable if necessary. Check thickness of parking brake lin- * 
ings. Repair Group 340 


Inspect front and rear suspension, including front and rear wheel bearings, for play. Repair * 
Group 310/330 


Inspect wheels and tires, including spare, check tire pressure and condition. 


Body and Interior Maintenance 


Lubricate door hinges and hood latch, hood hinges. * 


Check headlight and driving light aiming and adjust as necessary. * * 


Check operation of headlights, parking lights, back-up lights, license plate lights, interior lights, 
glove box light, engine compartment light, trunk light, instrument panel lights, turn signals, emer- 
gency flashers, stop lights, horns, headlight flasher and dimmer switch. 


4 


Check active check control panel for faults (where applicable). 6 Electrical System 
Continued on next page 


Ay 
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Table c. Inspection II Service (continued) 
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Body and Interior Maintenance (cont.) 
Replace ventilation/A/C micro-filter. Check function of air conditioning. Repair Group 640 * * 
Check function of seat belts. Repair Group 720 
Check windshield washer fluid level and concentration, add as necessary. Check operation of * 
washer system. Check condition of wiper blades Repair Group 611 
Tighten nuts and boits for door locks and striker plates. * 
ay 
Replace batteries for alarm/remote control in master key (where applicable). cS 
Check ground connection (mounting screws) of SRS (airbag) front sensor to body, if applicable. * * 
Repair Group 721 
Road Test ; 
Check braking performance, steering, HVAC, manual or automatic transmission, and mirrors 
Service Interval Reset : 
Reset service indicator using special reset tool. * 


By 


Table d. Scheduled Maintenance—Time/Mileage Intervals 
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Replace oxygen sensor. Repair Group 180 - 
1992-1994 * * 
1995- on * * 
Flush and replace brake fluid/clutch fluid. Repair Group 340 * 
Drain and flush cooling system and replace coolant. Repair 
Group 170 
1992-1996 * * 
1997-1998 * * 
Anti-corrosion warranty inspection. 


MAINTENANCE TABLES 


020-8 MAINTENANCE PROGRAM 


FLUID AND LUBRICANT SPECIFICATIONS 


The fluids and lubricants specified by BMW are listed in Ta- 
ble e. Shown below is engine oil viscosity (SAE grade) vs. oper- 
ating temperature range for the BMW engines covered in this 
manual. 


Engine Oil Viscosity Requirements 
vs. Temperature 


C BMW Special Oils Recommended > 


0013227 


WARNING — 

The use of fluids that do not meet BMW's specifica- 
tions may impair performance and reliability, and 
may void warranty coverage. 


Table e. Fluids and Lubricants 


Approximate 
capacity 
Engine oil with filter change 


M42 engine 5.01 (5.3 US at.) 
M44 engine 5.01 (5.3 US qt.) 
M50 engine 6.5 | (6.9 US qt.) API service SH or 
M82 engine 6.5 | (6.9 US qt.) SJ 

S50US engine 6.5 1 (6.9 US qt.) 
$52US engine 6.01 (6.3 US qt.) 


Manual transmission oil 


M42 engine 
M44 engine 
M50 engine 
M52 engine 
S50US engine 
S52US engine 


Specification 


See 230 Manual 

Transmission for 
fluid specification 
information 


Continued 


FLUID AND LUBRICANT SPECIFICATIONS 


Table e. Fluids and Lubricants (continued) 


Approximate Specification 
capacity 

Automatic transmission fluid (ATF) (drain and fill) 
(additional fluid required when installing a dry torque converter) 


A4S 310R 


AAS 270R 
A5S 310Z 


See 240 Automatic Transmission for fluid 
specification information 


Final drive (drain and fill) 

(Lifetime fluid; no fluid change required) 
1.11(1.2US qt.) 
1.71(1.8US qt.) 


BMW SAF-XO 
synthetic oil (ex. 
limited slip) 

BMW SAF-XLS 
synthetic oil (limit- 
ed slip) 


4-cylinder 
6-cylinder 


Power steering fluid 


All models 
no drain plug 


permanently sealed [Deen © ATF 


Brake fluid 
All models 
Engine coolant 


M42 engine 
M44 engine 
M50 engine 
M52 engine 
S50US engine 
S52US engine 


SAE Dot 4 


6.5 | (6.9 US at.) 
6.5 1 (6.9 US qt.) 
10.51(11.1 US qt.) | 50% BMW anti- 

10.51(11.1 US qt.) | freeze/ 50% water 
10.75 1 (11.4 qt.) 
10.75 1 (11.4 qt.) 


CAUTION — 
Multi-viscosity engine oils should not be used in 


the manual transmission. Use of such an oil could 
shorten the service life of the transmission. 


Manual Transmission Fluid 


The manual transmissions installed in the E36 models are 
normally filled with automatic transmission fluid (ATF), although 
alternative synthetic lubricants may have been used from the 
factory, depending on transmission type and model year. Con- 
sult 230 Manual Transmission for additional information on 
identifying the type of fluid installed. 


Automatic Transmission Fluid 


The automatic transmissions installed in the E36 models 
are normally filled with Dexron III automatic transmission fluid 
(ATF), although alternative fluids have been installed from the 
factory, depending on transmission type and model year. 
Some transmission are filled with a special BMW “life-time” 
automatic transmission fluid, which does not require periodic 
fluid changes. Consult 240 Automatic Transmission for ad- 
ditional fluid specification information. 


NOTE — 


The transmission lubricant type can be found on the 
“type-plate” on the side of the transmission. Consult an 
authorized BMW dealer for alternate fluid use and the 
most-up-to-date information regarding transmission op- 
erating fluids. 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(1 1)4855-3088 
Buenos Aires // Argentina 


Final Drive Gear Oil 


BMW recommends using only a specially formulated syn- 
thetic gear oil that is available through an authorized BMW 
dealer parts department. For additional information on this lu- 
bricant and any other lubricants that may be compatible, con- 
tact an authorized BMW dealer service department. See 331 
Final Drive. 


Brake Fluid 


Brake fluid absorbs moisture easily, and moisture in the fluid 
affects brake performance and reliability. This is why brake fluid 
should be flushed from the system every two years. When re- 
placing or adding brake fluid, use only new fluid from previously 
unopened containers. Do not use brake fluid that has been bled 
from the system, even if it is brand new. Use only DOT 4 brake 
fluid. See 340 Brakes for more information. 


Engine Coolant (Anti-freeze) 


BMW recommends coolant that is a 50/50 mixture of distilled 
water and phosphate/nitrate free anti-freeze containing ethyl- 
ene glycol. Anti-freeze raises the boiling point and lowers the 
freezing point of the coolant. It also contains additives that help 
prevent cooling system corrosion. 


Power Steering Fluid 


» .; The power steering fluid is Dexron III® ATF, or equivalent. 
“The system is permanently filled and does not have a drain. 
“Routinely adding ATF is not required unless the system is leak- 
“Inge: 


WARNING — 
Be sure to check the fluid specifications on the pow- 
er steering reservoir to confirm the fluid type in- 


stalled in the system. In some instances, the power 
steering system may be filled with an alternative hy- 
draulic fluid designated CHF 7.1. 


ENGINE OIL SERVICE 


Engine oil, checking level 


The engine oil level is checked with a dipstick in the engine 
block. Check the oii level with the car.on a level surface, after 
the engine has been stopped for at least a few minutes. Check 
the level by pulling out the dipstick and wiping it clean. Reinsert 
it all the way and withdraw it again. The oil level is correct if it is 
between the two marks near the end of the stick. See Fig. 3. 


Add oil through the filler cap on the top of the cylinder head. 
See Fig. 4. Add only the amount needed to bring the oil level to 
the MAX mark on the dipstick, using an oil of the correct viscos- 
ity and grade. Too much oil can be just as harmful as too little. 
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‘ 0012208 
Fig. 3. Engine oil level dipstick location on 4-cylinder engine (arrow). 
Dipstick is marked with minimum and maximum ievel marks. 


ee ee | 
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Fig. 4. Oil filler cap (arrow). 6-cylinder engine shown. 


Engine oil and filter, changing 


A complete oil change requires new oil (see Table e), a new 
oil filter insert kit, and a new drain plug sealing washer. The 
tools needed, a drain plug socket or box wrench (17 mm or 19 
mm) and a drain pan (8-10 US qt. capacity), are described in 
010 Fundamentals for the Do-It-Yourself Owner. 


NOTE — 

If using a “fast-lube” service facility for oil changes, 
make sure the technician hand-starts and torques the 
engine oil drain plug using hand-tools. Power tools can 
strip the threads of the plug and the oil pan. 


ENGINE OIL SERVICE 
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1. Run engine for a few minutes to warm engine oil. Shut 
engine off. 


2. With car on level ground, place drain pan under oil drain 
plug. See Fig. 5. 


0012458 


Fig. 5. Engine oil drain plug (arrow) in oil pan. 


3. Remove filter housing cover. Remove filter cartridge 
and discard any O-rings. See Fig. 6. 


Fig. 6. Engine oil filter cartridge. Note O-ring locations when removing 
cover and filter. 


4, Using a socket or box wrench, loosen drain plug at oil 
drain pan. By hand, remove plug and let oil drain into 
pan. 


CAUTION — 
Pull the loose plug away from the hole quickly to 


avoid being burned by hot oil. It will run out quickly 
when the plug is removed. If possible, use gloves 
to protect your hands. 
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5. When oil flow has diminished to an occasional drip, re- 
install drain plug with a new metal sealing washer and 


a 


~ torque plug. 

Tightening Torques 

« Engine oil drain plug 
M12 bolt (17mm wrench) ........ 25 Nm (18 ft-lb) ~~ 
M22 bolt (19mm wrench) ........ 60 Nm (44 ft-lb) 


6. Lubricate and install new O-rings. Install a new filter 
cartridge and housing cover. Tighten cover. See Fig. 7. 


Fig. 7. Oil filter housing on 6-cylinder engine. 4-cylinder engine is 
similar. 


Tightening Torque 
¢ Engine oil filter cover to oil 
filter housing..............- _.... 25 Nm (18 ft-tb) 


aes 


7. Refill crankcase with oil. Approximate oil capacity is list- 
ed in Table e. Use dipstick to check correct oil level. 


8. Start engine and check that oil pressure warning light 
immediately goes out. 


9. Allow engine to run for a few minutes to circulate new 
oil, then check for leaks at drain plug and oil filter. Stop 
engine and recheck oil level. 


ENGINE COMPARTMENT MAINTENANCE 


The information under this heading describes routine mainte- 
nance—other than oil change—done in the engine compart- 
ment. It is not necessary for the car to be raised and supported 
off the ground. Information on oil change is given earlier under 
Engine Oil Change. : 
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Air filter, replacing 


The specified maintenance intervals for the air filter are 
based on normal use. If the car is operated primarily in dusty 
conditions, the air filter should be serviced more frequently. 


To replace the air filter on 6-cylinder engines, unclip and slide 
the filter cartridge assembly out of the air box and remove the 
filter from the frame assembly. See Fig. 8. 


0012625 


Fig. 8.. To remove air filter cartridge on 6-cylinder engines, release fil- 
ter cartridge at sides (arrows) and then remove filter element 
insert from cartridge. 


To replace the air filter element on 4-cylinder engines, sepa- 
rate the upper air filter housing section from the lower section by 
unfastening the spring clips. Remove the air filter element from 
the air filter housing. See Fig. 9. Wipe the inside of the air filter 
housing clean and install the new element. Reinstall the upper 
air filter housing, making sure that the two halves are mated 
correctly. Refasten the spring-clips. 


0012215 
Fig. 9. Air filter element being removed on 4-cylinder engine. 


Spark plugs, replacing 


To access the spark plugs on 4-cylinder engines, remove the 
cover from atop the spark plugs. See Fig. 10. Using the special! 
spark plug wire removal tool (attached to rear of cylinder head 
beneath engine cover), gently pull the spark plug wire from the 
spark plug. See Fig. 11. Blow away any dirt from around the 
base of the plug to prevent it from entering the engine. Remove 
and install the spark plugs one ata time. 


NOTE — : 4 


Spark plug applications are often updated and super- 
seded from the original plug specification. Consult an, 
authorized BMW paris department for the latest parts:4 
information. The spark plug listed in the owner's manu- 
al may not be the latest recommend spark plug, ore 
cially on older cars. : 


0012631 


Fig. 10. To remove engine cover above spark piugs on 4-cylinder. en- 
gine, turn retainers’ 90° counterclockwise and lift cover off. 


0012630 


Fig. 11. To remove spark plug wire from spark plug on 4-cylinder en- 
gine, slide special removal! tool over spark plug wire end (ar- 
row) and pull straight off. Use a screwdriver for added 
leverage. Special tool is stored at rear of cylinder head below 
top cover. 


i 
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6-cylinder engines use a coil-on-plug configuration, and re- 
moval of the top engine cover (between the camshafts) and ig- 
nition coils are necessary. See Fig. 12. Blow away any dust or 
dirt around the ignition coils, and then remove the coils. Blow 
away any dust or dirt around the spark plugs. Remove the spark 


plugs. 


B11004 
Fig. 12. Ignition coil being removed from spark plug on M52 engine. 


NOTE — 


If necessary, see 120 Ignition System for more details 
on coil removal. 


Lightly lubricate the new spark plug threads with a small 
amount of anti-seize compound. Thread the plugs into the cyl- 
inder head by hand to prevent cross-threading. 


Tightening Torque 
¢ Spark plug to cylinder head....... 25 Nm (18 ft-lb) 


Idle Speed 


Engine idle speed can change due to a number of factors, in- 
cluding normal wear. The idle speedis electronically adaptive and 
non-adjustable. See 130 Fuel Injection for more information. 


Battery, checking and cleaning 


The battery is located in the right side of the luggage com- 
partment. Simple maintenance of the battery and its terminal 
connections will ensure maximum starting performance, espe- 
cially in winter when colder temperatures reduce battery power. 


NOTE — 


Design characteristics of the convertible body cause vi- 
brations in the trunk area. Therefore, E36 convertibles 
require a special battery designed for constant vibra- 
tion. When replacing the battery, be sure the replace- 
ment is designed specifically for the convertible. 
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Battery cables should be tight. The terminals, the cable 
clamps, and the battery case should be free of the white deposits 
that indicate corrosion and acid salts. Even a thin layer of dust 
containing conductive acid salts can cause battery discharge. 


To remove battery corrosion, begin by disconnecting the ca- 


bles. Disconnect the negative (-) cable first. Clean the terminal _ 


posts and the cable clamps with a wire brush. Clean the main 
chassis ground terminal next to the battery. Corrosion can be 
washed away with a baking soda and water solution that will 
neutralize the acid. Apply the solution carefully, though, since it 
will also neutralize the acid inside the battery. Reconnect the ca- 
ble clamps, positive (+) cable first. Lightly coat the outside of the 
terminals, hold down screws, and clamps with petroleum jelly, 
grease, or a commercial battery terminal corrosion inhibitor. 


WARNING — 

* Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page vili. 


¢ Battery acid is extremely dangerous. Take care 
to keep it from contacting eyes, skin, or clothing. 
Wear eye protection. Extinguish all smoking ma- 
terials and do not work near any open flames. 


Battery electrolyte should be maintained at the correct level 
just above the battery plates and their separators. The correct 
level is approximately 5 mm (‘4 in.) above the top of battery 
plates or to the top of the indicator marks (if applicable). The 
battery plates and the indicator marks can be seen once the fill- 
er caps are removed. If the electrolyte level is low, replenish it 
by adding distilled water only. 


Battery, replacing 


Batteries are rated by ampere hours (Ah), the number of 
hours a specific current drain can be sustained before complete 
discharge, or by cold cranking amps (CCA), the number of 
amps available to crank the engine in cold weather conditions. 
In general, replacement batteries should always be rated equal 
or higher than the original battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


The battery is held in place by a single hand screw and plate. 
A secure battery hoid-down is important in order to prevent vi- 
brations and road shock from damaging the battery. 


NOTE — 


* Always disconnect the negative (—) cable first, and 
connect it last. While changing batteries, clean away 
any corrosion in or around the battery tray. 


¢ Design characteristics of the convertible body cause 
vibrations to oscillate in the trunk area. Therefore, the 
convertible model uses a special battery designed for 
this constant vibration. 


Accelerator and Throttle Linkage 


The accelerator and throttle linkage should be lubricated pe- 
riodically. Use a general purpose oil on the joints and bearings 
of the linkage. Use a multipurpose grease on the bearing points 
of the throttle plate. 


Engine Drive Belts 


Drive belts and pulleys transfer power from the engine crank- 
shaft to various accessories. See Fig. 13. Depending on mode! 
and model year, engine driven accessories are driven by V- 
belts, poly-ribbed (serpentine) belts, or a combination of the 
two. For example, early 4-cylinder engines, use two V-belts and 
one poly-ribbed belt. 


Inspect drive belts with the engine off. If the belt shows signs 
of wear, cracking, glazing, or missing sections, it should be re- 
placed immediately. 


Poly-ribbed (Serpentine) 
drive bett 


Hydraulic belt 
tensioner 


0012472 


Fig. 13. Drive belt and tensioner assembly for late 4-cylinder engine 
with poly-ribbed drive belt. 


V-belt, replacing 
(4-cylinder engines built up to 1/94) 


V-belts should be inspected during regular maintenance in- 
tervals. Incorrect tension can decrease the life of the belt and 
the component it drives. The V-belt tension is adjusted through 
a toothed-rack mechanism. 


Inspect belts with the engine off. Twist the belt to inspect its 
sidewalls and bottom. Belt structural damage, glazed or shiny 
sidewalls caused by a loose belt, or separation are all reasons 
to replace a belt. 


Replacement of the V-belts every four years is recommend- 
ed. Loosen the mounting bolts and adjust the belt-driven unit 
until the belt tension is as loose as possible. Remove the belt by 
slipping it over the pulleys. In some cases it may be necessary 
to remove one V-belt to get to another. Use a torque wrench and 
‘a crowfoot wrench to turn the tensioning gear bolt and set belt 
tension. Hold the wrench steady and tighten the locknut on the 
rear of the tensioning gear bolt. Tighten all other mounting nuts. 


MAINTENANCE PROGRAM 020-13 


NOTE — 
° For the most accurate check, V-belt tension should be 
checked using a V-belt tension gauge. 


* Belt squealing is normally caused by loose belt ten- 
sion. Belt dressings should not be used. 


Tightening Torques 
* Tensioning gear (alternator 


belt tensioning)...........0....8. 7 Nm (62 in-Ib) 
¢ Tensioning gear (power steering 
belt tensioning)........ 8 to 8.5 Nm (71 to 75 in-lb) 
* Tensioning gear locking nut ....... 24 Nm (18 ft-lb) - 
NOTE — 


When belts are replaced with new ones, store the old 
set in the luggage compariment for emergency use. 


When installing a new belt, gently pry it over the pulleys. Too 
much force may damage the belt or the accessory. Tension the 
belt(s), run the engine for a few minutes (at least 1500 rpm), 
then recheck the belt tension. 


CAUTION — 
Do not over tighten the V-belts. Overtightening will 


cause shaft bearings to fail prematurely. 


Poly-ribbed belt, replacing 
(4-cylinder engines built from 1/94 
and all 6-cylinder engines) 


An automatic belt tensioner is used to keep the belts ten- 
sioned properly. Unless the tensioner mechanism malfunc- 
tions, the poly-ribbed belts do not require tension adjustment. 


To reduce the chance of belt failure while driving, replace- 
ment of the belts every four years is recommended. Mark drive 
belt rotation direction if removing and reusing an old belt. 


To remove the belt, it is necessary to retract the self-tension- 
er. Using a breaker bar or other long socket assembly, rotate 
the tensioner to loosen the belt. See Fig. 14 or Fig. 15. On 4-cyl- 
inder engines, it will be necessary to remove the A/C compres- 
sor belt to remove the main drive belt. 


WARNING — 
Observe care when replacing the belt. Personal in- 


jury could result if the tensioner springs back into 
position uncontrollably. 


With the belt removed from the pulleys, inspect the pulleys 
for wear or damage that may cause early failure of the new belt. 
This is also a good opportunity to inspect the belt-driven acces- 
sories, checking for bearing wear and excess play. Drive belt 
routing is shown in Fig. 16 and Fig. 17. 
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"0011989 
Fig. 14. Engine drive belt tensioner being released on late 4-cylinder 
engine. Pry off tensioner cover and then lever tensioner in 
clockwise direction (as facing engine) and slip belt off pulleys. 


B11177 

Fig. 15. Engine drive belt tensioner being released on 6-cylinder en- 
gine. Pry off tensioner cover and then lever tensioner in clock- 
wise direction (as facing engine) and slip belt off pulleys. 
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Fig. 16. Engine drive belt routing for 6-cylinder engine. A/C compres- 
sor drive belt not shown. 
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Fig. 17. Engine drive belt routing for late 4-cylinder engine with poly- 
ribbed drive belts. 


Cooling System Service 


Cooling system maintenance consists of maintaining the 
coolant level, inspecting hoses. Because the coolant’s anti-cor- 
rosion and anti-freeze additives gradually lose their effective- 
ness, replacement of the coolant every two years up to 1996 
models, and every three years from 1996 is recommended. As 
a preventive measure, replacement of the cooling system hos- 
es every four years is also recommended. 


CAUTION — 
Use only BMW approved phosphate-free anti- 


freeze when filling the cooling system. Use of anti- 
freeze containing phosphates is considered to be 
harmftul to the cooling system. 


A translucent expansion tank, or overflow reservoir, provides 
monitoring of coolant level. Because the expansion tank is 
translucent, the coolant level can be checked visually without 
opening the system. Always check the coolant level with the en- 
gine cold. The coolant level should be at the maximum mark on 
the expansion tank, as shown in Fig. 18. 


Hose connections should be tight and dry. Coolant seepage 
indicates either that the hose clamp is loose, that the hose is 
damaged, or that the connection is dirty or corroded. Dried cool- 
ant has a chalky appearance. Hoses should be firm and 
springy. Replace any hose that is cracked, that has become 
soft and limp, or has been contaminated by oil. See Fig. 19. 


Power steering fluid, checking level 


Check the power steering fluid level in the fluid reservoir. 
Park the car on level ground with the engine off. The level is cor- 
rect if itis between the MIN and MAX marks on the dipstick. See 
Fig. 20. If the level is below the MIN mark, start the engine and 
add fluid to the reservoir to bring the level up. Stop the engine 
and recheck the level. Hand-tighten the reservoir cap. 


0011976 
Fig. 18. Fill mark on coolant expansion tank. Coolant level should be 
at mark when engine is cold. 


Abrasion Damaged Hose 
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Fig. 19. Examples of damage to coolant hoses. Any of conditions 
shown is cause for replacement. Courtesy of Gates Rubber 
Company, inc. 


Specification 
¢ Power steering fluid.............. Dexron I!I® ATF 


Oxygen Sensors 


4996 and later engines are equipped with multiple oxygen 
sensors. See Fig. 21. A regulating sensor is mounted before 
each catalytic converter and a monitoring sensor downstream 
of each converter. The regulating sensor monitors engine com- 
bustion efficiency and helps to control the fuel injection system 
and exhaust emissions. The monitoring sensor is used by the 
On-board diagnostic system to monitor the function of the cata- 
lytic converter. 
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Fig. 20. Power steering fluid dipstick showing MIN and MAX marks. 


OBD II enhanced emission standards require the engine 
contro! module (ECM) to monitor the oxygen content in the ex- 
haust both before and after the catalytic converter. This allows 
for tighter contro! of the tail pipe emissions and also allows the 
ECM to diagnose converter problems. if the DME detects that 
catalytic converter or oxygen sensor efficiency has degraded 
past a certain pre-programmed limit, it will turn on the Check 
Engine light, and store a diagnostic trouble code (DTC) in the 
ECM. , ‘ 


Replacement of oxygen sensors at the specified intervals en- 
sures that the engine and emission control system will continue 
to operate as designed. Extending the replacement interval 
may void the emission control warranty coverage. See 180 Ex- 
haust System for information on replacing the oxygen sen- 
sors. 


Tightening Torque 
¢ Oxygen sensor to 
exhaust system. ............ 55+5 Nm (40+4 ft-lb) 


NOTE — 

Special sockets for replacing the oxygen sensor are 
available from most automotive parts stores. The sock- 
et has a groove cut down one side to allow the sensor 
to be installed without damaging the wire harness. 
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Fig. 21. Woical 1996 and later exhaust system showing oxygen sensor locations. 
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Drain the tuel filter from the inlet side into a container 
and inspect the drained fuel. Check for rust, moisture 


Fuel filter, replacing and contamination. 


On early 4-cylinder cars, the fuel filter is mounted under the a4 Q 
car on the left front bulkhead. On early 6-cylinder cars, the fuel ££ 
filter is mounted to the front left motor mount in the engine com- cd | A 
partment. See Fig. 22. a 


0012726 
Fig. 23. Fuel filter location under center of car (arrow). Filter for M52 
engine shown. 


When replacing the fuel filter, disconnect the battery negative 
(-) cable and clamp the filter inlet and outlet hoses to lessen 
fuel spillage. Loosen the center clamping bracket and the two 
hose clamps on either end of the filter. Note the arrow or mark- = 
ings indicating direction of flow on the new filter. Install the filter if 
and use new hose clamps. —— 


WARNING — 
Fuel will be expelled when the filteris removed. Do 
not smoke or work near heaters of other fire haz- 
ards. Keep a fire extinguisher handy. 


| 0013139 
Fig. 22. Fuel filter location (arrow) on bulkhead under left side of vehi- 
cle. Filter for M42 engine shown. CAUTION — 


Clean thoroughly around the filter connections be- a 2 

On later cars, the fuel filter is located beneath the center of fore removing them. : = 
the car, approximately under the driver’s seat. See Fig. 23. A = 
protective cover is installed over the fuel filter, which must be re- ‘S) 


moved to access the filter. 
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Tires, checking inflation pressure 


Correct tire pressures are important to handling and stability, 
fuel economy, and tire wear. Tire pressures change with temper- 
ature. Pressures should be checked often during seasonal tem- 
perature changes. Correct inflation pressures can be found on 
the driver's door pillar and in the owner’s manual. Note that tire 
pressures should be higher when the car is more heavily loaded. 


WARNING — 
Do not inflate any tire to a higher pressure than the 
tire’s maximum inflation pressure listed on the side- 


wall. Use care when adding air to warm tires. Warm 
tire pressures can increase as much as 4 psi (0.3 
bar) over their cold pressures. 


Tires, rotating 


BMW does not recommend tire rotation. Due to the car's sus- 
pension design, the front tires begin to wear first at the outer 
shoulder and the rear tires begin to wear first at the middle of 
the tread or inner shoulder. Rotating the tires may adversely af- 
fect road handling and tire grip. 


NOTE — 

The main purpose of tire rotation is to promote even 
wear and maximum tire life. Tire life may be decreased 
slightly if the tires are not rotated. 


Wheels, aligning 


BMW recommends checking the front and rear alignment 
once a year and whenever new tires are installed. See 320 
Steering and Wheel Alignment for a more detailed discus- 
sion of alignment requirements and specifications. 


Brake system, inspecting 


Routine maintenance of the brake system includes maintain- 
ing the brake fluid in the reservoir, checking brake pads for 
wear, checking hand brake function, and inspecting the system 
for fluid leaks or other damage. 


Check that brake hoses are correctly routed to avoid chafing 
or kinking. Inspect unions and brake calipers for signs of fluid 
leaks. Inspect rigid lines for corrosion, dents, or other damage. 
Inspect flexible hoses for cracking. Replace faulty hoses or 
lines as described in 340 Brakes. 


WARNING — 
Incorrect installation or overtightening hoses, lines, 
and unions may cause chafing or leakage. This can 
lead to partial or complete brake system failure. 


Brake pad/rotor wear, checking 


All E36 cars are fitted with disc brakes at all four wheels. See 
Fig. 24. Although the brakes are equipped with a brake pad 
warning system, the system only monitors one wheel per axle. 
It is recommended that pad thickness should be checked 
whenever the wheels are off or brake work is being done. 


Fig. 24. Disc brake pad wear can checked through opening in caliper. 


The brake caliper should be unbolted from the suspension 
strut to properly inspect the brake pads and the rotors. See Fig. 
25. Brake caliper removal and installation procedures are given 
in 340 Brakes. 


Brake Pad Lining Minimum Thickness 
(Dimension A) 
* Front and rear disc brake pads. .... 3.0 mm (0.12 in) 


Brake fluid, replacing 


BMW strictly recommends replacing the brake fluid every 
two years. This will help protect against corrosion and the ef- 
fects of moisture in the fluid. See 340 Brakes for brake fluid 
flushing procedures. 


Parking brake, checking 


The parking brake system is independent of the main braking 
system and may require periodic adjustment depending on 
use. Adjust the parking brake if the brake lever can be pulled up 
more than 8 clicks. Check that the cable moves freely. A de- 
scription of the parking brake and parking brake adjustment 
can be found in 340 Brakes. 


020-18 MAINTENANCE PROGRAM 


a 


; 00119820 
Fig. 25. Inspect brake pads with the caliper removed. Minimum brake 
pad thickness shown by dimension (A). 


NOTE — 

The parking brake may lose some of its effectiveness if 
it is not used frequently. This is due to corrosion build- 
up on the parking brake drum. To remove corrosion, ap- 
ply the parking brake just until it begins to grip, then pull 
the lever up one more stop (click). Drive the car approx- 
imately 400 meters (1,300 ft.) and release the brake. To 
recheck the adjustment of the parking brake see 340 
Brakes. 


Exhaust system, inspecting 


Exhaust system life varies widely according to driving habits 
and environmental conditions. If short-distance driving pre- 
dominates, the moisture and condensation in the system will 
not fully dry out. This will lead to early corrosion damage and 
more frequent replacement. 


Scheduled maintenance of the exhaust system is limited to 
inspection. Check for restrictions due to dents or kinks. Check 
for weakness or perforation due to rust. Check to see that all the 
hangers are in place and properly supporting the system and 
that the system does not strike the body. Alignment of the sys- 
tem and the location of the hangers are described in 180 Ex- 
haust System. 


Manual Transmission Service 


Manual transmission service consists of inspecting for leaks 
and checking and changing the fluid. 


Evidence of transmission leaks is likely to be seen around the 
driveshaft mounting flange and at the bottom of the bellhousing. 
For more information on identifying oil leaks and their causes, 
see 230 Manual Transmission and 210 Clutch. 
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Manual transmission fluid, 
checking and filling 


The manual transmission fluid level should be checked at 
specified intervals. Check and fill the transmission with the car 
on a Jevel surface. Transmission fluid level checking and re- 
placement procedures are covered in 230 Manual Transmis- 
sion. 


Automatic Transmission Service 


The automatic transmission is not equipped with a dipstick. 
Therefore, checking the ATF level is an involved procedure, 
which includes measuring and maintaining a specified ATF 
temperature during the checking procedure. 


For more complete ATF service, including checking ATF lev- 
el and ATF filter replacement procedures, see 240 Automatic 
Transmission. 


Front suspension and steering linkages, 
inspecting 


Inspection of the front suspension and steering includes a 
check of all moving parts for wear and excessive play. Also in- 
spect the rubber seals and boots for cracks or tears that could 
allow the entry of dirt, water, and other contaminants. See 310 
Front Suspension. 


Rear suspension, inspecting 


Final drive and rear drive axle service consists of checking 
and changing the gear oil, inspecting for leaks, and checking 
the rear drive axle rubber boots fordamage. _ 


The areas where leaks are most likely to occur are around 
the drive shaft and drive axle mounting flanges. For more infor- 
mation on identifying oil leaks and their causes, see 330 Rear 
Suspension. 


Final drive oil level, checking | 


Check the lubricant level with the car level. Remove the oil 
filler plug. The levet is correct when the fluid just reaches the 
edge of the filler hole. Install and tighten the oil filler plug when 
the oil level is correct. See Fig. 26. 


The final drive should be filled with a special BMW lubricant 
available through an authorized BMW dealer. In addition, the 
lubricant type varies depending on whether or nota limited-slip 
differential is fitted. 


Tightening Torque 
¢ Final drive filler plug to final 
drive housing ...............4.. 70 Nm (82 ft-lb) 
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Fig. 26. Final drive oil filler and oil drain plugs. 


NOTE — 


«Use a 14mm or 17 mm allen bit socket to remove the 
drain plug. 


¢ If the car is raised in the air, it should be level. 


Fuel tank and fuel lines, inspecting 


Inspect the fuel tank, fuel lines, and fuel system for damage 
or leaks. Check for fuel leaks in the engine compartment or 
fuel odors in the passenger compartment. Check for faulty fuel 
lines by bending them. If any leaks are present, fuel should be 
expelled. Check for any evaporative emissions hoses that 
may have become disconnected, checking carefully at the 
charcoal canister and evaporative emissions purge system. 
See 130 Fuel Injection and 160 Fuel Tank and Fuel Pump 
for component locations and additional information. 


WARNING — 
When checking for fuel leaks, the engine must be 
cold. A hot exhaust manifold or exhaust system 


could cause the fuel to ignite or explode causing se- 
rious personal injury. Ventilate the work area and 
clean up spilled fuel immediately. 


Clutch fluid, checking 


The hydraulic clutch and the brake system share the same 
reservoir and the same brake fluid. Clutch fluid level and brake 
fluid level are checked at the same time. See 340 Brakes for 
more information. See 210 Clutch for information on the clutch 
and the hydraulic clutch operating system. 


Drive axle joint boots, inspecting 


The protective boots must be closely inspected for cracks 
and any other damage that will allow contaminants to get into 
the joint. If the rubber boots fail, the water and dirt that enter the 
joint will quickly damage it. Replacement of the drive axle joint 
boots and inspection of the joints are described in 330 Rear 
Suspension. 
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Windshield Wiper Blade Maintenance 


Common problems with the windshield wipers include 
streaking or sheeting, water drops after wiping, and blade chat- 
ter. Streaking is usually caused when wiper blades are coated 
with road film or car wash wax. Clean the blades using soapy 
water. If cleaning the blades does not cure the problem then 
they should be replaced. BMW recommends replacing the wip- 
er blades twice a year, before and after the cold season. On old- 
er cars, check the tension spring that holds the wiper to the 
glass. Replace the wiper arm if the springs are weak. 


Drops that remain behind after wiping are caused by oil, road 
film, or diesel exhaust coating the windshield. Use an alcohol or 
ammonia solution, or a non-abrasive cleanser to clean the 
windshield. 


Wiper blade chatter may be caused by dirty or worn blades, 
by a dirty windshield, or by bent or twisted wiper arms. Clean 
the blades and windshietd as described above. Adjust the wiper 
arm so that there is even pressure along the blade, and so that 
the blade is perpendicular to the windshield at rest. Lubricate 
the wiper linkage with a light oil. The linkage is located under 
the hood on the driver's side. If the problem persists, the blades 
are excessively aged or worn and should be replaced. See 611 
Wipers and Washers. Sllos 


Body and hinges, lubricating 


The door locks and lock cylinders can be lubricated with an 
oil that contains graphite. 


The body and door hinges, the hood latch, and the door 
check rods should be lubricated with SAE 30 or SAE 40 engine 
oil. Lubricate the seat runners with multipurpose grease. Do not 
apply any oil to rubber parts. {f door weatherstrips are sticking, 
lubricate them with silicone spray or talcum powder. The hood 
release cable should be lubricated as well. 


The use of winter lock de-icer sprays should be kept to an ab- 
solute minimum,.as the alcohol in the de-icer will wash the 
grease out of the lock assemblies, and may cause the locks to 
corrode internally, or become difficult to operate. 
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Seat Belts 


Dirt and other abrasive particles will damage seat belt web- 
bing. If it is necessary to clean seat belts, use a mild soap solu- 
tion. Bleach and other strong cleaning agents may weaken the 
belt webbing and should be avoided. 


WARNING — 

Do not clean the seat belt webbing using dry clean- 
ing or other chemicals. Allow wet belts to dry before 
allowing them to retract. 


The condition of the belt webbing and the function of the re- 
tractor mechanisms should be inspected. See 720 Seat Belts 
for seat belt inspection information. 


Exterior Washing 


The longer dirtis left on the paint, the greater the risk of dam- 
aging the glossy finish, either by scratching or by the chemical 
effect dirt particles may have on the painted surface. 


Do not wash the car in direct sunlight. If the engine hood is 
warm, allow it to cool. Beads of water not only leave spots when 
dried rapidly by the sun or heat from the engine, but also can act 
as small magnifying glasses and burn spots into the finish. 
Wash the car with a mixture of lukewarm water and a car wash 
product. Rinse using plenty of clear water. Wipe the body dry 
with a soft cloth towel or chamois to prevent water-spotting. 


Waxing 


For a long-lasting, protective, and glossy finish, apply a hard 
wax after the car has been washed and dried. Use carnauba or 
synthetic based products. Waxing is not needed after every 
washing. You can tell when waxing is required by looking at the 
finish when it is wet. If the water coats the paint in smooth 
sheets instead of forming beads that roll off, a new coat of wax 
is needed. Wax should not be applied to black trim pieces, rub- 
ber, or other plastic parts. 


Polishing 


Use paint polish only if the finish assumes a dull look after 
long service. Polish can be used to remove tar spots and tar- 
nish, but afterwards a coat of wax should be applied to protect 
the clean finish. Do not use abrasive polish or cleaners on alu- 
minum trim or accessories. 


BODY AND INTERIOR MAINTENANCE 


Cylinder Head and Valvetrain 


The aluminum cylinder head uses chain-driven double 
overhead camshafts and four valves per cylinder. See Fig. 1. 
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Washing Chassis 


Periodic washing of the underside of the car, especially in 
winter, will help prevent accumulation of road salt and rust. The 
best time to wash the underside is just after the car has been 
driven in wet conditions. Spray the chassis with a powerful jet of 
water. Commercial or self-service car washes may not be best 
for this, as they may recycle the sait-contaminated water. 


Special Cleaning 


Tar spots can be removed with a bug and tar remover. Never 
use gasoline, kerosene, nail polish remover, or other unsuitable 
solvents. Insect spots also respond to tar remover. A bit of bak- 
ing soda dissolved in the wash water will facilitate their removal. 
This method can also be used to remove spotting from tree sap. 


Interior Care 


Dirt spots can usually be removed with lukewarm soapy wa- 
ter or a dry foam cleaner. Use spot remover for grease and oil 
spots. Do not pour the liquid directly on the carpet or fabric, but 
dampen a clean cloth and rub carefully, starting at the edge of 
the spot and working inward. Do not use gasoline, naptha, or 
other flammable substances. 


Leather Upholstery and Trim 


Leather upholstery and trim should be periodically cleaned 
using a slightly damp cotton or wool cloth. The idea is to get rid 
of the dirt in the creases and pores that can cause brittleness 
and premature aging. On heavily soiled areas, use a mild deter- 
gent (such as Woolite®) or other specially formulated leather r 
cleaners. Use two tablespoons to one quart of cold water. Dry 
the trim and upholstery completely using a soft cloth. Regular 
use of a good quality leather conditioner will reduce drying and 
cracking of the leather. 


1. Camshafts 

2. Rocker arms 

3. Hydraulic valve adjusters (HVA) 
4. Valve and conical vaive spring 
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GENERAL 
There are various engine configurations used in the 1992- 
1998 E36 cars. See Table a. 


Table a. Engine Specifications 


Model Engine code No. of 
cylinders 


Displacement Compression 
liters (cu. in.) ratio 


Horsepower 
SAE net @ rpm 


318i/is/iC 
1992-1995 M42 
1996-1998 M44 


323is/iC 
1998 M52 
325i/is/iC 
1992-1995 M50 
328i/is/iC 
1996-1998 M52 
M3 
1995 S50US 
1996-1998 $52US 


1.8 (109.6) 10.0:1 
1.9 (115.6) 10.0:1 


100 @ 6000 
103 @ 6000 


2.5 (152.2) 10.5:1 168 @ 5,500 


2.5 (152.2) 10.0:1 110 @ 5,900 


2.8 (170.4) 10.2: 


190 @ 5,300 


3.0 (182.5) 10.5:1 
3.2 (192.3) 10.5:1 


240 @ 6,000 
240 @ 6,000 


Cylinder Block and Crankshaft 


On both four- and 6-cylinder engines, the cylinder block is 
cast iron with integral cylinders. The cylinders are exposed on 
all sides to circulating coolant. 


The fully counterweighted crankshaft rotates in replaceable 
split-shell main bearings. Oilways drilled into the crankshaft pro- 
vide bearing lubrication. Oil seals pressed into alloy seal hous- 
ings are installed at both ends of the crankshaft. 


Connecting Rods and Pistons 


The forged connecting rods use replaceable split-shell 
bearings at the crankshaft end and solid bushings at the pis- 
ton pin end. The pistons are of the three-ring type with two up- 
per compression rings and a lower one-piece oil scraper ring. 
Full-floating piston pins are retained with circlips. 
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Cylinder Head and Valvetrain 


The aluminum cylinder head uses chain-driven double 
overhead camshafts and four valves per cylinder. See Fig. 1. 
The cylinder head employs a crossflow design for greater 
power and efficiency. Intake air enters the combustion cham- 
ber from one side while exhaust gasses exit from the other. 
Oilways in the head provide lubrication for the camshaft(s) 
and vaivetrain. 


_ B11000 


Fig. 1. M52 twin-cam, 4-valve-per-cylinder engine with hydraulic lift- 
ers. 


Onall engines except the M44 engine, valve clearance is by 
self-adjusting hydraulic lifters. On M44 engines, instead of hy- 
draulic lifters, hydraulic pedestals are used in combination 
with roller rocker arms to actuate the valves. Hydraulic pedes- 
tals have the same function as hydraulic lifters, which is to 
maintain zero valve clearance, reduce valve noise, and elimi- 
nate routine adjustment. See Fig. 2. 


VANOS (Variable Valve Timing) 


1993 and later 6-cylinder engines are equipped with a vari- 
able intake valve timing system, known as VANOS (from the 
German words Variable Nockenwellen Steuerung). The 
VANOS system electro-hydraulically adjusts intake valve tim- 
ing for enhanced mid-range performance. The VANOS sys- 
tem is controlled by the engine control module (ECM), using 
engine speed, engine load and engine temperature as the pri- 
mary inputs. 


At low speeds, the intake valves open late to ensure smooth 
engine operation. At mid-range speeds, the valves open early 
(valve timing advanced, VANOS actuated) for increased 
torque, improved driveability, and reduced emissions. And at 
high speeds, the valves again open late for optimum power 
and performance. 
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1. Camshafts 

2. Rocker arms 

3. Hydraulic valve adjusters (HVA) 
4. Valve and conical valve spring 
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Fig. 2. Cross section of M44 twin-cam, 4-valve-per-cylinder head. 
Note function of hydraulic pedestal in combination with rock- 
er arm (with roller bearing for reduced friction). 


The main components of the VANOS system are the piston 
housing with integral spool valve and solenoid, and the modi- 
fied intake camshaft and sprocket assembly. See Fig. 3. 


B11001 


Fig. 3. VANOS (variable intake vaive timing) system used on M52 en- 
gine. When solenoid is actuated, oil pressure is directed to 
front side of gear cup piston. This forces gear cup into cam- 
shaft to advance intake valve timing. 


When the engine is running, the piston housing is supplied 
with pressurized engine oi! via the solenoid-actuated spool 
valve. Depending on the position of the spool valve, oil is di- 
rected to either the front or back side of the gear cup piston. 


When the solenoid is in the off position, engine oil is direct- 
ed to the back side of the piston. This holds the gear cup for- 
ward and vaive timing is maintained at the normal “late” 
position. When the solenoid is energized, the spool valve is 
moved forward and oil pressure is directed to the front side of 
the piston. This in turn moves the gear cup further into the 
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camshaft secondary drive, causing the camshaft to “advance” 
12.5°. The helical gears are cut so that forward motion of the 
gear cup is translated into rotational motion of the camshaft. 
See 117 Camshaft Timing Chain for testing and repair infor- 
mation on the VANOS system. 


DISA (Dual Resonance Intake System) 


DISA, used on 4-cylinder engines, is a dual intake runner 
system that effectively provides the advantages of both short 
and long intake runners within the same engine. For best per- 
formance, long intake runners are most beneficial at low- and 
mid-engine speeds (below 4,200 rpm), and short intake run- 
ners enhance torque at high engine speeds (above 4,200 
rpm). 


NOTE — 

The term DISA comes from the German words Differ- 
enzierte Sauganlage, and can roughly be translated as 
a differing intake manifold configuration. 


The DISA solenoid valve is controlled by the DME control 
module, using engine speed as the primary input. The main 
components of the system are the modified twin-section in- 
take manifold with change-over valve, the twin-barrel throttle 
body, and the electrical/pneumatic actuating components. 
See Fig. 4. 


Upper 
intake — 
manifold 


Throttle housing 
(Heated) 


Fig. 4. DISA system components. DISA changes the intake runner 
length based on engine speed. 


The DISA system electro-pneumatically changes the intake 
runner length through the twin-section intake manifold and a 
change-over butterfly valve. The change-over valve is located 
at a point in the intake manifold where four pipes come into 
two. When the change-over valve is closed, the 4-way primary 
intake manifold and the 2-way ram air manifold are connected 
to make the “long” configuration. When the change-over valve 
opens, intake air flow is redirected through only the short 4- 
way primary intake manifold. 


The change-over valve is held in the normally open position 
by a spring. This allows for an open valve in the event of sys- 
tem failure. During low and mid engine speeds, the DME con- 
trol module supplies power to the solenoid valve, which in turn 
allows vacuum to be applied to the vacuum diaphragm. This 
causes the valve to close (long-pipe configuration). When en- 
gine speed reaches approximately 4,800 rpm, the DME con- 
trol module electrically signals the solenoid valve and the 
valve opens, creating the short pipe configuration. 


Further details on DISA can be found in 130 Fuel Injection. 
Engine Management System 

All engines covered by this manual use an advanced engine 
management system called Digital Motor Electronics (DME). 
In the DME system, advanced On-Board Diagnostics (OBD), 


fuel injection, ignition, and other functions, are combined under 
the control of the Engine Control Module (ECM). See Fig. 5. 
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Fig. 5. Siemens MS 41.1 OBD II engine management system used on 1996 and later M52 engines. 
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Various versions of DME systems are used on the cars cov- 
ered by this manual. See Table b. Each system is highly 
adaptive to compensate for things such as engine wear and 
vacuum leaks. 


Table b. Engine Management Systems 


Engine 


System 


4-cylinder engines 
M42 (1992-1995) 
M44 (1996-1998) 


Bosch DME M1.7 
Bosch DME M5.2 (OBD Il) 


6-cylinder engines 
M50 (1992) 
M50 VANOS (1993-1995) 
M52 (1996-1998) 
S50US (1995) 
$52US (1996-1998) 


Bosch DME M3.1 

Bosch DME M3.3.1 
Siemens MS41.1 (OBD Il) 
Bosch DME M3.3.1 
Siemens MS41.1 (OBD I!) 


Ignition 


Both the 4-cylinder and 6-cylinder engines use a distributor- 
less ignition system with individual ignition coils for each cylin- 
der. 


Fuel Delivery 


Pressurized fuel frorn the in-tank fuel pump is injected via 
solenoid-type fuel injectors. The ECM controls the opening 
and closing of the injectors by switching the ground side of 
each injector circuit. The exact amount of fuel injected is de- 
termined by the amount of time the injectors are open. 


Cooling System 


Whenever the engine is running, a coolant pump circulates 
coolant through the engine and, if either heater control valves 
are open, through the heater core in the passenger compart- 
ment. The coolant absorbs excess heat and carries it to the ra- 
diator where it is transferred into the passing airstream. A 
thermostat controls the flow of coolant through the radiator 
based on engine temperature. 


Lubrication System 


The lubrication system is pressurized whenever the engine 
is running. The oil pump draws oil through a pickup in the bot- 
tom of the oil pan, then forces it through a replaceable oil filter 
and into the engine oil passages. , 


On 4-cylinder engines, the oil pump is mounted to the front 
engine cover. On 6-cylinder engines, the chain-driven oil 
pump is bolted to the bottom of the cylinder block. 


A pressure relief valve limits the maximum system pres- 
sure. A bypass valve prevents the oil filter from bursting and 
insures engine lubrication should the filter become plugged. 
See 119 Lubrication System for additional information. 


MECHANICAL TROUBLESHOOTING 


When 


troubleshooting an engine that fails to start or runs 


poorly, first check its mechanical condition—particularly if the 
engine has high mileage. 


Warnings and Cautions 


For personal safety, as well as the protection of sensitive 
electronic components, the following warnings and cautions 
must be adhered to during all troubleshooting, maintenance, 
and repair work. 


WARNING — 


The ignition system produces high voltages that 
can be fatal. Avoid contact with exposed termi- 
nals and use extreme caution when working on 
a car with the ignition switched on or the engine 
running. 


Do not touch or disconnect any high voltage ca- 
bles from the coil, distributor, or spark plugs 
while the engine is running or being cranked by 
the starter 


Connect and disconnect the engine manage- 
ment system wiring and test equipment leads 
only when the ignition is switched off. 


Gasoline is highly flammable and its vapors are 
explosive. Do not smoke or work on a car near 
heaters or other fire hazards when diagnosing 
and repairing fuel system problems. Have a fire 
extinguisher available in case of an emergency. 


Disconnecting the battery may erase fault code(s) 
stored in control module memory. Using special 


BMW diagnostic equipment, check for fault codes 
prior to disconnecting the battery cables. If the 
Check Engine light is illuminated, see On- 
Board Diagnostics (OBD) for fault code infor- 
mation. If any other system faults have been de- 
tected (indicated by an illuminated warning 
light), see an authorized BMW dealer. 


CAUTION — 


Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


Do not connect any test equipment that delivers 
a 12-volt power supply to terminal 15 (+) of the 
ignition coil. The current flow may damage the 
ECM. In general, connect test equipment only 
as specified by BMW, this manual, or the equip- 
ment maker. 


Do not disconnect the battery with the engine 
running. Do not run the engine with any of the 
spark plug wires disconnected. 
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Cylinder compression, checking 


Acompression tester is needed to make a compression test. 
To obtain accurate test results, the battery and starter must be 
capable of cranking the engine at 250-300 rpm, and the en- 
gine should be at normal operating temperature. Use com- 
pressed air to clean around the spark plugs before removal. 


1. Disable the ignition system by removing the engine 
management system main relay and the fue! pump re- 
lay. See Fig. 6. 


WARNING — 
The ignition system produces high voltages that can 
be fatal. Avoid contact with exposed terminals and 
use extreme caution when working on a car with the 
ignition switched on or the engine running. 


Fuel DME 
pump main 
relay relay 


0013034 


Fig. 6. Engine management relays in power distribution box in left 
rear of engine compartment. 


CAUTION — 

¢ On OBD II cars, making a compression test may 
cause a fault to set in the ECM and may also il- 
luminate the Check Engine light. The light can 
only be turned out using special scan tool equip- 
ment, using either the BMW special service tool 


or using a “generic” OBD I! scan tool. Discon- 
necting the battery will not erase the fault mem- 
ory nor turn out the light. 


¢ Failure to remove the main relay or attempting to 
disable the ignition system by other methods may 
result in damage to the engine control module. 


2. On 4-cylinder engine: Remove plastic engine cover from 
top of cylinder head. Disconnect spark plug wires and re- 
move spark plugs. See Fig. 7. 


3. On 6-cylinder engine: Remove top engine cover by pry- 
ing off nut covers and removing mounting nuts. See 
Fig. 8. 
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0012630 
Fig. 7. Remove spark plug wires from spark plugs on 4-cylinder en- 
gine using special tool. Tool is stored under cover at rear of 

cylinder head (arrow). 


Fig. 8. Remove engine cover on 6-cylinder engine by prying off nut 
covers and removing nuts (A). Be careful not to fet rubber in- 
sulators fall off as cover is removed (arrows). 


4. On 6-cylinder engines, disconnect the harness connec- 
tors from the ignition coils by lifting the retaining clip. 
Remove the coil mounting nuts and remove the six 
coils. See Fig. 9. Remove the spark plugs. 


NOTE — 


Used spark plugs should be reinstalled in the same cyl- 
inder from which they were removed. 


5. Install the compression gauge in the first cylinder’s 
spark plug hole, tight enough to form a good seal. 
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ee 
ye Compression Pressure 
: = eMinimum................ 10-11 bar (142-156 psi) 
] ¢ Maximum difference 
between cylinders................ 0.5 bar (7 psi) 


Reinstall the spark plugs and spark plug wires or ignition 
coils. The remainder of installation is the reverse of removal. Be 
sure to reinstall all wires disconnected during the test, especial- 
ly ground wires at the coils and cylinder head cover (where ap- 
plicable). 


Tightening Torque 


ln * Spark plug to cylinder head....... 25 Nm (18 ft-lb) 


Fig. 9. Remove ignition coils on 6-cylinder engine by disconnecting 
harness connector and removing mounting bolts (arrows). 


Low compression indicates a poorly sealed combustion 


6. With the parking brake set, the transmission in Park or chamber. Relatively even pressures that are below specification 
Neutral, and the accelerator pedal pressed to the floor, normally indicate worn piston rings and/or cylinder walls. Erratic 
crank the engine with the starter. Record the highest values tend to indicate valve leakage. Dramatic differences be- 
value indicated by the gauge. tween cylinders are often the sign of a failed head gasket, 
burned valve, or broken piston ring. 
NOTE — : a . . 
¢ The compression gauge reading should increase with Engine Mechanical Troubleshooting Table 
each compression stroke and reach near its maxi- 
mum reading in about 4-6 strokes. Table ¢ lists the symptoms of common engine mechanical 
* All cylinders should reach maximum compression in problems, their probable causes and the suggested corrective 
the same number of strokes. If a cylinder needs sig- actions. The bold type indicates the repair groups where appli- 
nificantly more strokes to reach maximum compres- cable test and repair procedures can be found. 


sion, there is a problem. 


7. Release the pressure at the compression gauge vaive, 
then remove the gauge from the spark plug hole. Re- 
peat the test for each of the other cylinders and com- 
pare the results with the values given below. 
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Table c. Engine Mechanical Troubleshooting 


Symptom 


Probable cause and corrective action 


. Engine will not start or run. Starter cranks 


engine at normal speed. 


. No fuel reaching engine. Check for fuel in tank. 


Fuel pump not operating. Repair Group 160 


. No spark. Check ignition system. Repair Group 120 
. Incorrect valve timing. Check timing chain. Repair Group 117 


. Check Engine warning light illuminated. 


. DME engine management system self-diagnostic fault detected. See an authorized 


BMW dealer or other qualified shop for OBD I! fault code diagnosis. See also On- 
board Diagnostics (OBD), given later in this repair group. 


. White exhaust smoke (steam). 


. Failed cylinder head gasket (probably accompanied by low compression readings). 


Replace gasket and resurface cylinder head if necessary. Repair Group 113 


. Warped or cracked cylinder head. Resurface or replace cylinder head. Repair Group 113 
. Cracked cylinder block. Replace engine or short block. 


. Blue-gray exhaust smoke and oily spark 


plugs. Indicates oii burning in combustion. 


. Contaminated or gasoline-diluted engine oil. Change engine oil and replace oil filter. 


Repair Group 020 


. Faulty valve guide seals or valve guides. Replace valve guide oil seals or overhaul 


cylinder head. Repair Group 116 


. Worn piston rings. Overhaul or replace engine. 
. Failed cylinder head gasket. Replace gasket. Repair Group 113 


. Pinging or rattling when under load, 


traveling uphill, or accelerating, especially 
from low speeds. Indicates pre-ignition or 
detonation. 


. Ignition timing too advanced. ignition knock sensors faulty (Check Engine light 


illuminated). Repair Group 120 


. Fuel octane level too low. 
. Engine running too hot or overheating. Check cooling system. Repair Group 170 
. Air/fuel mixture too lean (Check Engine light illuminated). Repair Group 130 


. Light metallic tapping that varies directly 


with engine speed. Oil pressure warning 
light not illuminated. 


. Valve clearances excessive. Check hydraulic valve adjusters. Repair Group 116 
. Low oil pressure or possibly defective warning light circuit. Check oil pressure and 


warning light circuit. Repair Group 119 


. Dirty oil. Change oil. Repair Group 020. 


. Light metallic knock that varies directly with 


engine speed. Oil pressure warning light 
blinking or fully illuminated; may be most 
noticeable during hard stops or cornering. 


. Low oil level. Check and correct oil leve!. 
. Low oil pressure/worn or faulty oil pump. Oil pump pickup restricted/clogged. Check 


oil pressure. Repair Group 119 


. Screeching or squealing under load that 


goes away when coasting. 


. Loose, worn, or damaged drive belt. Inspect belt(s). Repair Group 020 


. Growling or rumbling that varies with engine 


rpm. Indicates a bad bearing or bushing in 
an engine-driven accessory. 


. Remove drive belt(s) to identify faulty component. Check for play, bearing roughness, 


and loose mountings. Refer to appropriate repair group for repair procedures. 


DRIVEABILITY TROUBLESHOOTING On-Board Diagnostics (OBD) 


On-Board Diagnostics is incorporated into all engine man- Two generations of OBD are used on the cars covered by (ce | 
agement systems used on the cars covered by this manual. this manual: ~ 
Therefore, checking for fault codes should be the first step in = 
troubleshooting a driveability problem. For additional informa- On-Board Diagnostics = 
tion on engine management and repair see 130 Fuel Injec- Vial 
tion. * 1992-1995 models ................00005 OBD | f 


© 1996-1998 models ................0000- OBD II 


The OBD system detects emissions-related engine manage- 
ment malfunctions and turns on the Check Engine light in the in- 
strument cluster. The Check Engine light will stay on until the 
code(s) are called up and the memory is erased. When faults are 
detected, the OBD system stores a Diagnostic Trouble Code Ta) 
(DTC) in the system ECM. In addition, the Check Engine war- f 7 
ing light will come on if an emissions-related fault is detected. fh 
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NOTE — 

¢ On cars with OBD Il, specialized OBD I! scan tool 
equipment must be used to access the DTCs, either 
using the BMW special tool or a “generic” OBD II scan 
tool. See 130 Fuel Injection. 


¢ The OBD II fault memory (including an illuminated 
Check Engine light) can only be reset using the spe- 
cial scan tool. Removing the connector from the ECM 
or disconnecting the battery will not erase the fault 
memory. 


On cars with OBD I, fault codes can be read by turning the 
ignition key on and fully depressing the accelerator pedal to 
the floor five times within five seconds. The Check Engine 
light will then remain on for five seconds, blink off, come on for 


2.5 seconds, then go off for 2.5 seconds. At this point, the fault 
codes will begin to flash. See Table d. 


If more than one fault has been detected, each code will be 
separated by a 2.5 second pause. When all fault codes have 
been displayed, there will be 0.5 second flash and then the 
light will remain off. To read the codes again, turn the key off 
and then on again. Depress the accelerator pedal to the floor 
five times quickly (within 5 seconds). The codes will begin to 
repeat. 


To erase the fault code memory, first make sure the fault 
code 1000 (short blink and then light goes out for long period) 
is present, then depress the throttle fully for at least 10 sec- 
onds. Read the fault codes as described earlier and check for 
the 1444 code (no faults stored). 


Table d. OBD | Fault (Blink) Codes 
(1992-1995 models only) 


Graphic representation of flashing Check Engine light fault code: 1221 


~ 5 Seconds. =~! 2.5 | 


—05— 


posdeesesese3 Check Engine light on 


aa Check Engine light off 


Fault code and meaning 


Corrective action 


Code 1211: DME Control Module 


DME control module may be faulty. This code appears if the control 
module fails the self test. Check inputs to control module. Repair 
Group 130 


Code 1215: Mass air flow sensor 


Check air flow or mass air flow sensor and wiring to sensor. Repair 
Group 130 


Code 1216: Throttle potentiometer 


Test throttle potentiometer resistance and wiring. Repair Group 130 


Code 1218: Output stage, group #1 (DME 3.3. 1only) 


Test DME control module input/outputs. Repair Group 130 


Code 1219: Output stage, group #2 (DME 3.3.1 only) 


Test DME control module input/outputs. Repair Group 130 


Code 1221: Oxygen sensor #1 


Check sensor output signal to DME control module. Repair Group 
130 


Code 1222: Oxygen sensor lean/rich control stop 


Check for intake air leaks or reasons for rich mixture. See Driveabil- 
ity Troubleshooting given earlier in this repair group 


Code 1223: Coolant temperature sensor (NTC) 


Test coolant temperature sensor. Repair Group 130 


Code 1224: Air temperature sensor (NTC) 


Test intake air temperature sensor. Repair Group 130 


Code 1225: Knock sensor #1 (DME 3.3.1 only) 


Check knock sensor and sensor wiring. Repair Group 120 


Code 1226: Knock sensor #2 (DME 3.3.1 only) 


Check knock sensor and sensor wiring. Repair Group 120 


Code 1231: Battery voltage monitor 


Test battery voltage and battery, check charging system and starter. 
Repair Group 121 


Code 1234: Speedometer “A” signal (DME 3.3.1 only) 


Check wiring between instrument cluster and DME control module. 
Electrical Wiring Diagrams 


Code 1237: A/C compressor cutoff (DME 3.3.1 only) 


Test DME control module inputs/outputs from A/C system. Repair 
Group 130 


Code 1242: A/C compressor signal (DME 3.3.1 only) 


Test DME control module inputs/outputs from A/C system. Repair 
Group 130 
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Table d. OBD | Fault (Blink) Codes (continued) 
(1992-1995 models only) 


Graphic representation of flashing Check Engine light fault code: 1221 


—! 5 Seconds. =-! 2.5 + 


~05— 


Check Engine light on 


Check Engine light off 


Fault code and meaning 


Corrective action 


Code 1243: Crankshaft position sensor (DME 3.3.1 only) 


Test crankshaft position/rpm sensor and wiring from sensor to DME 
control module. Repair Group 120 


Code 1244: Camshaft position sensor (DME 3.3.1 only) 


Test camshaft position sensor and wiring from sensor to DME con- 
trol module. Repair Group 130 


Code 1245: Electronic transmission control intervention (DME 3.3.1 
only) 


Check wiring between DME control module and auto. transmission 
contro! module 


Code 1247: Ignition secondary monitor (DME 3.3.1 only) 


Check secondary voltage to ignition coils. Check wiring at ignition 
coils. Repair Group 120 


Code 1251: Fuel injector #1 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1252: Fuel injector #2 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1253: Fuel injector #3 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1254: Fuel injector #4 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1255: Fuel injector #5 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1256: Fuel injector #6 (DME 3.1/3.3.1 only) 


Test injector operation/signal to injector. Repair group 130 


Code 1261: Fue! pump control 


Test fuel pump relay and fuel pump circuit. Repair group 160 


Code 1262: idle speed control 


Test idle air contro! valve and signal to valve. Repair Group 130 


Code 1263: Fuel tank evaporative (EVAP) system 


Test EVAP purge valve. Repair Group 160 


Code 1264: Oxygen sensor heater 


Code 1265: Check engine lamp (DME 3.3.1 only) 


TC 
Test oxygen sensor heater and heater relay. Repair group 130 —| 
t") 


Test for faulty bulb or wiring. Electrical Wiring Diagrams 


Code 1266: VANOS (DME 3.3.1 only) 


I : 
Test VANOS solenoid. Check for signal to VANOS solenoid. — 


Code 1267: Air pump relay contro! (DME 3.3.1 only) 


Test air pump relay and wiring (where applicable) Electrical Wiring ‘iL 
Diagrams i 


Code 1271: Ignition coil #1 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 


Code 1272: Ignition coil #2 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 


Code 1273: Ignition coil #3 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 


Code 1274: Ignition coil #4 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 


Code 1275: Ignition coil #5 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 


Code 1276: ignition coil #6 (DME 3.3.1 only) 


Test ignition coil and wiring to ignition coil. Repair Group 120 = 


Code 1281: DME contro! module memory supply (DME 3.3.1 only) 


Check voltage supply from battery to DME contro! module. Electri- 
cal Wiring Diagrams 


Code 1282: Fault code memory (DME 3.3.1 only) 


Check DME contro! module inputs/outputs. Control module may be 
faulty. Repair Group 130 


Code 1283: Fuel injector output stage (DME 3.3.1 only) 
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Check DME control module inputs/outputs. Control! module may be 
faulty. Repair Group 130 
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Table d. OBD | Fault (Blink) Codes (continued) 
(1992-1995 models only) 


Graphic representation of flashing Check Engine light fault code: 1221 


~ 5 Seconds. =~! 2.5 = 


~05— 


Check Engine light on 


Check Engine light off 


Fault code and meaning 


Corrective action 


Code 1286: Knock control test pulse (DME 3.3.1 only) 


Check DME control module inputs/outputs. Control module may be 
faulty. Repair Group 130 


Code 1000 (light remains off): 


End of fault code output—aill fault codes have been displayed. No 
corrective action necessary. Repeat test if necessary 


Code 1444: 


Basic Requirements 


The following list contains basic checks that should be 
made when experiencing driveability problems. 


1. Check intake (induction) system for leaks. Check for 
cracked, loose, or disconnected hoses and duct work. 
Check that all hose clamps are tight. 


NOTE — 

An air leak allows unmeasured air to enter the engine, 
often resulting in an in overly lean fuel mixture and 
causing driveability problems which will cause the 
Check Engine light to come on. 


2. Check that the battery is in good condition. Check that 
the cables are tight and free of corrosion at both ends. 
Check that all related ground points are firmly connect- 
ed and in good condition. Check all harness connectors 
for damage and corrosion. 


3. Check for power and ground at the Engine Control 
Module (ECM). Check the main grounds for the ECM. 
See 130 Fuel Injection. 


4. Check the fuses. Check for sufficient fuel in the tank. If 
the engine ran out of fuel, it will take a little time to re- 
store fuel pressure. See 160 Fuel Tank and Fuel 
Pump. 


5. Check for spark at the spark plugs. If the tachometer 
needle bounces while the engine is cranked by the 
starter then the ignition system is probably working cor- 
rectly. See 120 Ignition System. 


6. Check for any faults through the On-Board Diagnostics 
system. See On-Board Diagnostics (OBD). 


No more faults. No corrective action necessary. This code must be 
present to erase fault memory 


Preventive Maintenance 


The condition of the fuel, ignition and emission control sys- 
tem components has a direct effect on engine performance 
and driveability. BMW specifies maintenance of certain parts 
at regular intervals to keep the engine in proper tune. Extend- 
ing maintenance intervals beyond the time or mileage recom- 
mended by the manufacturer can adversely affect the way the 
engine runs. When troubleshooting driveability problems, a 
good starting point is to perform a major engine service, par- 
ticularly if one is overdue. For maintenance schedules, major 
engine service and other driveability-related maintenance 
procedures, see 020 Maintenance Program. 


Basic Engine Settings 


Idle speed, idle mixture (%CO), and ignition timing are not 
adjustable. The adaptive engine management system is de- 
signed to automatically compensate for changes in engine op- 
erating conditions, although the adaptive range is limited. 
Once these limits are exceeded, driveability problems usually 
become noticeable. 


NOTE — 

Ifthe DME adaptive limits are exceeded, the Check En- 
gine light will come on, indicating an emission related 
fault. See 130 Fuel Injection. 


Oxygen Sensors 


A high oxygen level! in the engine exhaust indicates a lean 
air-fuel mixture and a low oxygen level indicates a rich mix- 
ture. The oxygen sensor, shown in Fig. 10, measures the oxy- 
gen content in the exhaust gas and generates a variable 
voltage signal. Using that feedback signal as an input, the 
DME control module fine tunes the air-fuel mixture. 
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NOTE — 


The oxygen sensor signal is ignored until the engine 
reaches a specified minimum temperature. Therefore, 
when troubleshooting cold engine driveability prob- 
lems, the oxygen sensor can be ruled out as a possible 
cause. 


As the oxygen sensor ages, its ability to react quickly to 
changing conditions deteriorates, and it may eventually cease 
to produce any signal at all. To check the operation of the oxy- 
gen sensor, see 130 Fuel Injection. 


NOTE — 

On 1996 and later cars, OBD II enhanced emission 
standards require the engine control module (ECM) to 
monitor the oxygen content in the exhaust both before 
and after the catalytic converter. This allows for tighter 
control of the tail pipe emissions and also allows the 
ECM to diagnose converter problems. If the DME de- 
tects that catalytic converter or oxygen sensor efficien- 
cy has degraded past a certain pre-programmed limit, 
it will turn on the Check Engine light, and store a diag- 
nostic trouble code (DTC) in the ECM. 


Catalytic 


[oe 


4 


B9506 


Fig. 10. Regulating oxygen sensor measures oxygen content of ex- 

haust gas as indicator of air-fuel ratio and combustion effi- 

* ciency. Monitoring oxygen sensor (not shown) monitors 
catalytic converter operation. 


Replacement of oxygen sensors at the specified intervals en- 
sures that the engine and emission control system will continue 
to operate as designed. As the oxygen sensor ages, its ability to 
react quickly to changing conditions deteriorates, and it may 
eventually cease to produce any signal at all. 


As the oxygen sensor ages, its ability to react quickly to 
changing conditions deteriorates, and it may eventually cease 
to produce any signal at all. To check the operation of the oxy- 
gen sensor, see 130 Fuel Injection. 
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Air Flow Measurement and Vacuum Leaks 


The primary input used by the fuel injection system to deter- 
mine how much fuel should be delivered is the signal from the 
mass air flow sensor in the intake air ductwork. 


Because proper fuel metering depends on accurate mea- 
surement of the incoming air, any unmeasured air that enters 
the engine downstream of the mass air flow sensor will cause 
a lean air-fuel mixture and possibly affect driveability. 


NOTE — 

If a large air leak is causing driveability problems, the 
Check Engine light will usually be illuminated and a 
fault will be stored in the fault code memory. See On 
Board Diagnostics (OBD). 


There are many places for unmeasured air to enter the en- 
gine. First, inspect all hoses, fittings, ducts, seals, and gaskets 
in the intake air tract for cracks or looseness. It may be neces- 
sary to remove parts that cannot be fully checked in their in- 
stalled positions. Also make sure all of the intake manifold and 
throttle body mounting nuts are tight. 


In addition to air leaks, air restrictions can also cause drive- 
ability problems. Remove the air filter and hold it up to a strong 
light source. If the filter does not pass light, it is restricted and 
should be replaced. Also, remove the intake air ductwork and 
check for oily deposits at the throttle plate. Buildup in this area 
can cause an erratic idle. Clean away any deposits using a 
cloth wetted with carburetor cleaner and reinstall the ductwork. 


CAUTION — 
Do not spray carburetor cleaner directly in the throt- 


tle area. Spraying cleaner may force it into the throt- 
tle position switch or sensor and cause damage. 


Battery Voltage 


All of the electrical components in the fuel injection and igni- 
tion systems require a minimum voltage to operate properly. 
When troubleshooting engine driveability problems, one of 
the first checks should be to make sure the battery is fully 
charged and capable of delivering all its power to the electrical 
system. 


To make a quick check of battery charge, measure the volt- 
age across the battery terminals with all cables attached and 
the ignition off. A fully charged battery will measure 12.6 volts 
or slightly more, compared to 12.15 volts for a battery with a 
25% charge. 


Even a fully charged battery cannot deliver power unless it 
is properly connected to the electrical system. Check the bat- 
tery terminals for corrosion and loose cable connections. If the 
battery does not maintain the proper voltage, the charging 
system may be at fault. See 121 Battery, Starter, Alternator. 
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lf a battery cable connection has no visible faults, but is still 
suspect, measure the voltage drop across the connection. A 
large drop indicates excessive resistance, meaning the con- 
nection is corroded, dirty, or damaged. Clean or repair the 
connection and retest. 


NOTE — 

For instructions on conducting a voltage drop test, and 
other general electrical troubleshooting information, 
see 600 Electrical System—General. 


Wiring and Harness Connections : ; 


The electronic fuel injection and ignition systems operate at 
low voltage and current values, making them sensitive to 
smail increases in resistance. The electrical system is routine- 
ly subjected to corrosion, vibration and wear, so faults or cor- no 
rosion in the wiring harness and connectors are common ] 
causes of driveability problems. 


Visually inspect all wiring, connectors, switches and fuses 0012697 
in the system. Loose or damaged connectors can cause inter- Fig. 11. Main ground (arrow) for engine management system. 
mittent problems, especially the small terminals in the ECM Grounds are in right rear of engine compartment. 


connectors. Disconnect the wiring harness connectors to 
check for corrosion, and use electrical cleaning spray to re- 
move contaminants. Often, simply disconnecting and recon- 
necting a dirty connector several times will clean the terminals 
and help to reestablish good electrical contact. 


If a wiring harness connector has no visible faults, but is still 
suspect, measure the voltage drop across the connector. A 
large drop indicates excessive resistance, meaning the con- 
nector is corroded, dirty or damaged. Clean or repair the con- 
nector and retest. 


Ground Connections 


For any electrical circuit to work, it must make a complete 
path, beginning at the positive (+) battery terminal and ending 
at the negative (—) terminal. The negative (—) battery cable is 
attached to the car’s chassis. Therefore, any wire or metal 
part attached to the chassis provides a good ground path back 
to the negative (—) battery terminal. 


- . . ene 0013130 a 
Poor ground connections are a major source of driveability t 


problems. If any of the main ground connections for the igni- Fig. 12, Main ground for ignition cols on MS 41.1 engine manage- seed 
ment system (arrow). 


tion system or the fuel injection system are faulty, the in- a 
creased resistance in that circuit will cause problems. = 


Visually inspect all ground wires and connections for 
breaks, looseness or corrosion. Be careful because wires 
sometimes break internally or in areas not easily visible. The 
main grounds for the DME system are shown in Fig. 11, Fig. L 
12, and Fig. 13. Also check the main fuel pump ground in the a 
center console, below the emergency brake handle. = 


If a ground connection has no visible faults, but is still suspect, fo) 
measure the voltage drop across the connection. A large drop 
indicates high resistance, meaning the connection is corroded, ih 
dirty or damaged. Clean or repair the connection and retest. ‘i t 
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0013131 
Fig. 13. Main chassis ground (arrow) in left front of engine compart- 
ment. 


Fuel Supply 


For the engine to start and run properly, the injection sys- 
tem must deliver fuel in precise proportion to the amount of air 
entering the engine. To do this, the injection system requires 
an unrestricted supply of fuel from the fuel pump. 


__ Ifthe fuel pump is not working, the engine will not run. If the 
fuel filter or a fuel line is restricted, the engine may run poorly. 
If the restriction is severe enough the engine will not start. if 
fuel delivery problems are suspected, perform the tests de- 
scribed in 160 Fuel Tank and Fuel Pump. 


The fuel pressure created by the fuel pump is controlled by a 
pressure regulator that returns excess fuel to the tank. Any 
change in fuel pressure will cause a change in the base air-fuel 
mixture delivered to the engine. If the fuel pressure is too low, the 
base air-fuel mixture will be lean. If the fuel pressure is too high, 
the base mixture will be rich. Fuel pressure tests are described 
in 160 Fuel Tank and Fuel Pump and 130 Fuel Injection. 


NOTE — 


Fuel pressure tests require a pressure gauge. If this 
tool is not available, the tests can be performed by an 
authorized BMW dealer or other qualified shop. 
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Properly operating fuel injectors play a major role in fuel de- 
livery. The DME ECM switches the injectors on and off at the 
negative (-) or ground side of the connectors. Positive (+) bat- 
tery voltage is always present at the connectors when the en- 
gine is running. An injector that fails or loses power will not 
open, creating a lean air-fuel mixture and causing the engine to 
run poorly when cold or stumble on acceleration. An injector 
that shorts to ground will remain open constantly when the en- 
gine is running, creating a rich air-fuel mixture that can dilute 
engine oil, foul the spark plugs, cause a rough idle, and damage 
the catalytic converter. 


Table e lists additional symptoms of common engine drive- 
ability problems, their probable causes, and the suggested 
corrective actions. The entries in bold type in the corrective 
action column indicate the repair groups where applicable test 
and repair procedures can be found. 


NOTE — 


Most of the symptoms listed in Table e will also cause 
the Check Engine light to come on. If the light is on, 
check for any stored faults as the first step in trouble- 
shooting driveability complaints. 
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Table e. Engine Driveability Troubleshooting 


SYMPTOMS 


a. Engine fails to start 


b. Engine starts but stops immediately 

c. Erratic engine idle 

d. Poor engine response on acceleration 

e. Erratic engine operation in all speed ranges 
f. Excessive fuel consumption 


g. Poor engine power, fails to rev up 


h. CO content too low 
i. CO content too high 
CAUSES CORRECTIVE ACTION 
a Fuel pump faulty Test fuel pump. Repair Group 160 
a e Ignition system faulty Test ignition system. Repair Group 120 
a Main relay or fuel pump relay faulty Test main relay. Repair Group 130 
a Crankshaft/rpm position sensor faulty Test crankshaft/rpm sensor. 120 
bie h | i | Idle speed control valve faulty Test idle speed control valve. 
ec/|dj/e Throttle position sensor faulty or idle signalto | Test throttle position sensor. 
DME control module missing. 
cid h | i | Mass air flow sensor faulty Test mass air flow sensor Repair Group 130 
a}|b;cidj/e h Large air intake system leak Check for major intake air leaks downstream of 
mass air flow sensor. 
a cj; dj/e gjnh Fuel pressure too low Test fuel pressure. Repair Group 130 
c f i_| Fuel pressure too high Test fuel pressure. Repair Group 130 
dje g|h Fuel pump delivery volume too low Test fuel pump delivery voiume. Repair Group 
160 
a c e; f h | i | Coolant temperature sensor faulty Test coolant temperature sensor. 
c f Oxygen sensor faulty Test oxygen sensor. 
c e|f i | Fuel injectors leaking Check fuel injectors and replace leaking injectors. 
Repair Group 130 
c Throttle plate binding or incorrectly adjusted Check throttle plate and adjust if necessary. | 
a c Electrical connections loose, broken, or cor- Visually inspect connectors and correct any 
roded faults. Repair Group 600 
a e | d Ground connections loose, broken, or corroded | Visually inspect ground connections and correct 
any faults. Repair Group 600 
¢ e|f CO content too high Test air flow or mass air flow sensor. Repair 
Group 130 
ajb/c;jd/e CO content too low Test mass air flow sensor. 
9 
bj|e¢j}djey]f |g |h | i | Input signals to ECM missing, ECM in limp Make electrical tests at DME ECM relay. Repair 
home mode Group 130 
a}lb|c|/d;e|]fjg]hy i | ECM faulty Test DME ECM inputs. If all inputs are correct, 
replace ECM. 
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110 Engine Removal and Installation 


GENERAL cccceeuserdeahciwersSgeaws 110-1 
ENGINE REMOVAL AND INSTALLATION 110-1 


Engine, removing and installing 


(4-cylinder engines)..................00. 110-1 
Engine, removing and installing 
(6-cylinder engines) ..................005 110-4 


GENERAL 


Some special tools are required for removal and installation 
of the engine. Be sure to have the necessary equipment on 
hand before starting the job. 


CAUTION — 

¢ Engine removal requires disconnecting the bat- 
tery. This may erase any system fault code(s) 
that have been stored in contro! unit memories. 
Check for fault codes prior to disconnecting the 
battery cables. 


¢ If the Check Engine light is illuminated with the 


engine running, see 100 Engine—General for 
On-Board Diagnostics (OBD) fault code infor- 
mation. 


¢ if any other system faults have been detected, as 
indicated by an illuminated ANTI LOCK, SRS or 
AST warning light, see the appropriate repair 
group in this manual or an authorized BMW 
dealer for more information on fault codes. 


ENGINE REMOVAL AND INSTALLATION 


Engine, removing and installing 
(4-cylinder engines) 


Cover all painted surfaces before beginning the removal 
procedure. As an aid to installation, label all components, 
wires, and hoses before removing them. Do not reuse gas- 
kets, O-rings or seals during reassembly. 


WARNING — 
Due to risk of personal injury, be sure the engine is 
cold before beginning the removal procedure. 


1. Disconnect negative (-) cable from battery in luggage 
compartment. 


CAUTION — 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


2. Remove transmission from car. See 230 Manual 
Transmission or 240 Automatic Transmission. 


3. Remove engine hood or place hood in service position. 
See 410 Fenders, Engine Hood. 


NOTE — 


itis not necessary to remove the engine hood, but it is 
helpful and will make engine removal and installation 
easier. 


4. Remove splash guard under engine, if applicable. 


5. Unbolt ignition coil assembly from bracket on strut tow- 
er. Disconnect wiring to ignition coils, then place coil 
assembly on engine. 


6. Disconnect all cables and harness connectors at throt- 
tle housing. 


7. Unbolt and remove complete air cleaner housing with 
mass air flow sensor, disconnecting and labeling con- 
nectors, ducting and hoses as necessary. See Fig. 1. 


0011969 


Fig. 1. Intake air duct hose clamp (A), mass air flow sensor connec- 
tor (B), and air cleaner to air flow sensor clips (C) on M44 en- 
gine. 
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8. Drain engine coolant and remove coolant hoses at- 
tached to cylinder head. 


* Drain radiator and engine block. See 170 Radiator 
and Cooling System. 

¢ Disconnect hoses from thermostat housing at front of 
cylinder head. 

* Disconnect heater hoses at rear of engine. See Fig. 2. 


NOTE — 


¢ The block drain plug is located on the exhaust side to- 
wards rear of engine. 


¢ Remove small plastic lock clip to pull radiator drain 
plug out completely. 


0012687 


Fig. 2. Coolant hoses at heater valve and heater core to be discon- 
nected (arrows). 


9. Remove air shroud from top of radiator. See Fig. 3. 


0013137 
Fig. 3. Front air shroud mounting screws (arrows). 
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. 10. Remove radiator cooling fan and radiator as described 
in 170 Radiator and Cooling System. 


NOTE — 
Some late 4-cylinder models use an electric primary 
cooling fan. 


CAUTION— | 


On cars with viscous-type cooling fans, the radia- 
tor fan has left hand threads. 


11. Remove upper intake manifold, unfasten cable duct 
from lower intake manifold, crankcase vent valve hose 
(M44 engine only) 


12. Disconnect fuel supply and fuel return lines, main en- 
gine electrical connectors, and lower intake manifold as 
described in 113 Cylinder Head Removal and Instal- 
lation. See Fig. 4. 


0012504 

Fig. 4. Crankcase vent valve (A) on top of lower intake manifold of 
M44 engine. Fuel delivery and return lines shown at B. Engine 
harness and sensor connectors shown at C. 


WARNING — 

¢ Fuel may be expelled under pressure. Do not 
smoke or work near heaters or other fire haz- 
ards. Keep a fire extinguisher handy. Before dis- 
connecting fuel hoses, wrap a cloth around fuel 
hoses to absorb any leaking fuel. Plug all open 
fuel lines. 


* Always unscrew the fuel tank cap to release pres- 
sure in the tank before working on the tank or 
lines. 


CAUTION — 


Stuff clean rags into the open intake ports to pre- 
vent any parts from falling into the engine intake. 


13. Disconnect vacuum hose from brake booster on bulk- 
head. Cover both hole in booster and plug hose end. 
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14, Unbolt power steering fluid reservoir from its mounting 
bracket. Use stiff wire to hang reservoir to one side. Do 
not disconnect fluid lines. 


15. Remove power steering pump drive belt and remove 
pump from its mounting bracket. Use stiff wire to hang 
pump from body. 


16. On cars with automatic transmission remove front and 
rear brackets holding automatic transmission cooler 
lines to engine. ° 


17. Remove A/C compressor from its mounting bracket 
without disconnecting any refrigerant lines. See Fig. 5. 


0011967 


Fig. 6. Front exhaust pipe to exhaust mounting nuts (arrows), as 
viewed from below on 4-cylinder engine. 


23. Carefully raise engine out of car, checking for any wir- 
ing harnesses, fuel lines, or mechanical parts that 
might become snagged as engine is removed. | 


/ ne : 24. Installation is reverse of removal, noting the following: 


* Replace all gaskets, O-rings and seals. 
¢ Change engine oi! and filter and check all other fluid 
levels. See 020 Maintenance Program. : 
¢ Refill and bleed cooling system. See 170 Radiator | 
and Cooling System. | 
* Install the front exhaust pipes using new gaskets and 
self-locking nuts. Use copper paste on threads. See 


: 180 Exhaust System. = 
= 
oe, — ved Bit028 Tightening Torques 
¢ Coolant drain plug to cylinder block . 25 Nm (18 ft-Ib) 
Fig. 5. A/C compressor mounting bolts (arrows). ¢ Engine mount to subframe 

WB co pte peceart irre eeaunad 22 Nm (17 ft-lb) 
18. Move A/C compressor out of way without distorting or M10 ..... chat ee ees eet e tees 45 Nm (33 ft-lb) 

damaging any lines. Support compressor by hanging it * Intake manifold to cylinder head 
from chassis using stiff wire. ; M7: 2525.2 Spon ace aie anton kages tea as 15 Nm (1 1 ft-lb) 
M8 ......... eh aaia tne we 22 Nm (16 ft-lb) 

19. Disconnect wiring from starter and alternator. Move * Radiator cooling fan to coolant pump 40 Nm (30 ft-Ib) - 

wiring harness out of way. See 121 Battery, Starter, ¢ Radiator drain screw to radiator... 2.5 Nm (22 in-{b) 
Alternator. * Wiring to alternator (M8 nut)........ 12 Nm (9 ft-Ib) 

* Wiring to starter 
20. Remove oil dipstick guide tube. Note O-ring at base of M6 nut ..... eee ee ees 5 Nm (44 in-Ib) 
tube when removing. M8 NUD scotia tid Sele ple we 12 Nm (9 ft-lb) 


21. Remove front exhaust pipe from exhaust manifold. See 
Fig. 6. 


22. Install an engine lifting device and raise engine until its 


weight is supported. Remove nuts and ground strap 
from left and right engine mounts. 
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Engine, removing and installing 
(6-cylinder engines) 


Engine removal procedures for the various 6-cylinder en- 
gines are covered in this section. Most steps in the proce- 
dures are similar or the same for all engines. Specific 
differences that apply are noted at the beginning of each step. 


Be sure to cover all painted surfaces before beginning the 
removal procedure. As an aid to installation, label all compo- 
nents, wires, and hoses before removing them. Do not reuse 
gaskets, O-rings or seals during reassembly. 


WARNING — 


Due to risk of personal injury, be sure the engine is 
cold before beginning the removal procedure. 


1. Disconnect negative (—) battery cable in luggage com- 
partment. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnéction cautions given at the front of this 
manual on page viii. 


‘2. Remove engine hood or place hood in service position. 


See 410 Fenders, Engine Hood. 


NOTE — 

{t is not necessary to remove the engine hood, but it is 
heipful and will make engine removal and installation 
easier. 


3. Remove splash guard under engine, if applicable. 


4. Remove transmission from car. See 230 Manual 
Transmission or 240 Automatic Transmission. 


5. Remove vacuum hose from brake booster on bulkhead. 
Cover hole in booster and piug hose end. 


6. Remove intake air plenum panel in rear of engine com- 
partment. See 640 Heating and Air Conditioning. 


7. Remove ground strap from timing case cover, if appli- 
cable. 


8. Remove top engine covers and disconnect ignition coil 
harness connectors. Working at fuel injectors, pry open 
small wire clips at each injector. Remove main harness 
hotd-down nuts and lift complete harness away. See 
Fig. 7. 


9. Unbolt and remove complete air cleaner housing with 


mass air flow sensor, disconnecting and labeling con- 
nectors, ducting and hoses as necessary. See Fig. 8. 
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Fig. 7. Remove main harness from top engine and place at base of 
windshield. 


ap 7] = 

0012703 (ch) 
Fig. 8. Mass air flow sensor connector, air duct hose clamp, and air i 
cleaner housing mounting bolts (arrows). — 


10. On cars with automatic transmission, remove front and — 
rear brackets holding transmission cooler lines to side iS 
of engine. 
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11. Drain engine coolant and remove coolant hoses at- 
tached to cylinder head. 


¢ Drain engine block by removing block drain. 

* Disconnect hoses from thermostat housing in front of 
cylinder head. 

« Disconnect heater hoses at rear of engine. See Fig. 9. 

* Drain radiator by removing threaded plastic plug from 
lower left corner. 


NOTE — 
¢ The block drain plug is located on the exhaust side to- 
wards rear of engine. 


* Remove small plastic lock clip to pull radiator drain 
plug out completely. 


0012687 


Fig. 9. Coolant hoses at heater valve and heater core to be discon- 
nected (arrows). 


12. Remove radiator cooling fan and radiator as described 
in 170 Radiator and Cooling System. 


CAUTION — 
Radiator fan has left hand threads. 


13. Label and disconnect coolant hoses, cables, and har- 
ness connectors from throttle housing. See Fig. 10. 


14. Working at rear of intake manifold, labe! and then re- 
move fuel supply and fuel return lines. Disconnect fuel 
lines from support bracket on manifold. See Fig. 11. 


NOTE — 

On M52 and S52US engines, special fittings are used 
to retain the fuel lines to the fuel rail. Use BMW special 
tool no. 16 1 050 to compress the locking clip inside the 
end of the fuel line fittings to release the line. 


15. Unbolt power steering fluid reservoir from its mounting 
bracket. Use stiff wire to hang reservoir to one side. Do 
not disconnect fluid lines. 
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0012700 
Fig. 10. Throttle housing assembly on M52 engine. Disconnect hos- 
es, cables and harness connectors at and around housing. 


0012699 

Fig. 11. Special fuel line fitting at fuel rail on M52/S52US engine. Use 
BMW special tool 16 1 050 to release locking fittings at ends 
of fuel fines. 


WARNING — 

« Fuel may be expelled under pressure. Do not 
smoke or work near heaters or other fire haz- 
ards. Keep a fire extinguisher handy. Before dis- 
connecting fuel hoses, wrap a cloth around fuel 
hoses to absorb any leaking fuel. Plug all open 
fuel lines. 


* Always unscrew the fuel tank cap to release pres- 
sure in the tank before working on the tank or 
lines. ; 


16. Remove intake manifold from engine by removing sev- 
en mounting nuts from above and two mounting bracket 
bolts from below. See Fig. 12. 


CAUTION — 


Stuff clean rags into the open intake ports to pre- 
vent any parts from falling into the engine intake. 
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mS 


sees 
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Fig. 12. Intake manifold mounting nuts on 6-cylinder engine. Also re- 
move two bolts from support brackets (arrows). 


a5 B11029- 
17. Working below intake manifold, disconnect harness 


: ‘ F ; Fig. 14. Power steering pump mounting bolts (arrows). M52 engine 
connectors. Cut wire ties holding engine harness to 7 aown: eae a ( ) 2 
bulkhead and disconnect main engine harness con- 


nector at rear of engine compartment. See Fig. 13. 


21. Remove A/C compressor from its mounting bracket 


without disconnecting any refrigerant lines. See Fig. 
15. 


0013132 ‘/e 
Fig. 13. Main engine harness connectors in rear of engine compart- i —— 
ment (arrow). 


18. Remove poly-ribbed drive belt(s). 


oS 


19. Remove engine drive belt. See 020 Maintenance Pro- a _. 
gram. 


B41028 — 


Fig. 15. A/C compressor mounting bolts (arrows). 
20. Remove power steering pump from its mounting brack- 


et. See Fig. 14. Use stiff wire to hang pump from body. 


fat} 
ENGINE REMOVAL AND INSTALLATION 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 
Buenos Aires // Argentina 


54(11)4855-3088 


ENGINE REMOVAL AND INSTALLATION 110-7 


22. Move A/C compressor out of the way without distorting 26. Carefully raise engine out of car, checking for any wir- 
or damaging any lines. Support compressor by hanging ing, fuel lines, or mechanical parts that might become 
it from chassis using stiff wire. snagged as engine is removed. 

23. Disconnect wiring from starter and alternator. Move 27. Installation is reverse of removal, noting the following: 


wiring harness out of the way. See 121 Battery, Start- 


* Replace all gaskets, O-rings and seals. 
er, Alternator. Pp g g 


« Change engine oil and filter and check all other fluid 
levels. See 020 Maintenance Program. 

* Refill and bleed cooling system. See 170 Radiator 
and Cooling System. 

* Check that engine drive belts properly engage the pul- 
ley grooves. 

¢ Install the front exhaust pipes using new gaskets and 
self-locking nuts. Use copper paste on threads. See 
180 Exhaust System. 


24. Remove front exhaust pipe from exhaust manifold. See 
Fig. 16. 


Tightening Torques 
¢ Coolant drain plug to cylinder block . 25 Nm (18 ft-lb) 
¢ Engine mount to subframe 


Mi0 .decie eves eee cheek bates 45 Nm (33 ft-lb) 
MB osiciad oar cient ais 22 Nm (16 ft-lb) 
e Intake manifold to cylinder head 
ME feeds Gerdiece aeons caeaela aes 15 Nm (11 ft-lb) 
Mo so ved eee ey 22 Nm (16 ft-lb) 
e Radiator cooling fan to coolant pump 40 Nm (30 ft-lb) 
0012525 ¢ Radiator drain screw to radiator... 2.5 Nm (22 in-lb) 
e Wiring to alternator (M8 nut)........ 12 Nm (9 ft-lb) 
Fig. 16. Front exhaust pipe to exhaust manifolds mounting nuts on 6- * Wiring to starter ; 
a cylinder ane aa, M6 NUE cacti ee Saw ee ead 5Nm (44 in-lb) 
MBit 6528 Ocean eae ead 12 Nm (9 ft-Ib) 


25. Install an engine lifting device and raise engine until its 
weight is supported. Remove nuts and ground strap 
from left and right engine mounts. 
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113 Cylinder Head Removal and Installation 


GENERAL ........................008: 113-1 


CYLINDER HEAD, 4-CYLINDER........ 113-1 
Cylinder head, removing (4-cylinder engine)... 113-1 
Cylinder head, installing (4-cylinder engine) ... 113-6 


CYLINDER HEAD, 6-CYLINDER ....... 113-10 
Cylinder head, removing (6-cylinder engine) .. 113-10 
Cylinder head, installing (6-cylinder engine). .. 113-15 


GENERAL 


The information given in this repair group assumes that the 
engine is installed in the engine bay. For cylinder head, cam- 
shaft, and valvetrain disassembly and reconditioning informa- 
tion, see 116 Cylinder Head and Valvetrain. 


In the procedures given below, engines are referred to by 
engine code. lf necessary, see 100 Engine—General for en- 
gine code and application information. 


NOTE — 

If a head gasket problem is suspected, a compression 
test will usually detect the fault. See 100 Engine—Gen- 
eral for compression testing information. 


Special BMW service tools are required to properly remove 
and install the cylinder head on both the 4-cylinder and 6-cy!- 
inder engines. The special tools are used to time the val- 
vetrain to the crankshaft and to remove the Torx (E12) head 
bolts. Read the procedure through before beginning the job. 


Cover all painted surfaces before beginning the removal 
procedure. As an aid to installation, label all components, 
wires, and hoses before removing them. Do not reuse gas- 
kets, O-rings or seals during reassembly. 


WARNING — 


Due to risk of personal injury, be sure the engine is 
cold before beginning the removal procedure. 


CYLINDER HEAD, 4-CYLINDER 


Cylinder head, removing 
(4-cylinder engine) 


For ease of use this removal procedure is broken into sub- 
sections, as follows: 


General 

Cooling system, draining 

Cylinder head cover, removing 
Intake manifold, removing 

Timing chains, uncoupling 
Cylinder head assembly, removing 


WARNING — 


Allow engine to cool before beginning this proce- 
dure. 


> General 
. Disconnect negative (—) cable from battery. 


= 


CAUTION — 

¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


¢ Disconnecting the battery may erase fault code(s) 
stored in control module memory. Check for fault 
codes using special BMW diagnostic equipment. 


NOTE — 


The battery is mounted in the luggage compartment 
behind the right side trim panel. 


ine) 


. Working underneath vehicle, remove front exhaust pipe 
from exhaust manifold. See Fig. 1. 


i) 


. Disconnect vacuum hose fitting from brake booster on 
rear bulkhead. Plug opening in booster and hose end. 
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7. On M42 engines, disconnect hose from coolant pipe on 
left side of engine. See Fig. 3. 


OT) 
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Fig. 1. Front exhaust pipe to exhaust manifold mounting nuts 


(arrows). 
4. Remove air fitter housing complete with mass air flow Fig. 3. Coolant hose connection beneath intake manifold on M42 
sensor and attached hoses and ducting. See Fig. 2. engine (arrow). 


8. Disconnect heater hoses from coolant flange on rear of 
cylinder head. 


» Cylinder head cover, removing 


9. Remove ignition coil pack from right strut tower. See 
Fig. 4. 


.triséC dws 
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Fig. 2. Air filter housing/air intake connections on M44 engine with 
traction contro!. Clamp at throttle housing (A); mass air flow 
sensor connector (B); and clips at upper air filter housing (C). 


» Cooling system, draining 


5. Drain coolant from engine block and radiator. See 170 
Radiator and Cooling System. 


NOTE — - i a 

¢ The block drain is on the exhaust side of the engine, : : a e 
near cylinder no. 4. . = Shak a 

* The radiator drain plug is on the bottom of the radiator Fig. 4. Cylinder head cover showing location of engine breather hose 
on the driver's side. Remove small plastic lock clip to (A), wiring harness duct (B), and ignition coil pack (C). M44 
pull radiator drain plug out completely. engine shown. Cover on M42 engine is similar. 


6. Disconnect hoses from coolant flange/thermostat hous- 40. Disconneet aiding breather hese 4 finder head 
ing on front of cylinder head. Unbolt thermostat housing : eatet g i a) 
from cylinder head. er {it} 
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11. 


12. 


13. 


Detach wiring harness duct at rear bulkhead panel and 
pull complete duct forward and up to allow access to 
rear of cylinder head cover. 


Remove spark plugs and spark plug wire loom. 


* Remove plastic cover from top of cylinder head. 

¢ Disconnect spark plug wires from spark plugs and re- 
move spark plugs. 

¢ Unbolt spark plug cable harness and heat shield from 
right side of cylinder head cover and set aside. 


Unscrew and remove cylinder head cover cap screws 
and remove cover. See Fig. 5. 


CAUTION — 


Two of the cover hold-down screws are under the 
spark plug cable duct. 


NOTE — 

Make note of the arrangement of cap screws, washers 
and rubber grommets holding the cylinder head cover 
in place. 


Vey ) 4 43 


eo Ur 
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Fig. 5. Cylinder head cover mounting points (arrows). 


» 


14. 


15. 


Intake manifold, removing 


On late engines, disconnect injector air shrouding hose 
from fitting at center of upper intake manifold. 


Remove upper section of intake manifold. 


¢ Disconnect all cables harness connectors from throttle 
housing and intake manifold. 

¢ Disconnect fuel tank vent hose from vent valve on low- 
er side of manifold. 

¢ Remove manifold support brackets. See Fig. 6. 

* Remove upper-to-lower manifold fasteners (1 bolt, 2 
nuts) and separate upper manifold from lower mani- 
fold. 


NOTE — 


Note locating dowel sleeves on lower fo upper manifold 
mounting studs. Remove dowels and set aside. See Fig. 8. 


0012686 


Fig. 6. Intake manifold support brackets and mounting hardware. 
Manifold for M44 engine shown. 


16. Disconnect oil dipstick tube bracket from lower manifold 
section. 


17. On M44 engine, relieve fuel pressure using com- 
pressed air (maximum 3 bar pressure) at schroeder 
valve on fuel rail. Briefly apply air pressure to force fuel 
back into fuel tank. See Fig. 7. 


toe Te 


l 
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Fig. 7. M44 fuel rail air connection (A) and fuel supply and return lines lg 
{B). 


18. Disconnect fuel supply and return lines from fuel rail. 


WARNING — 

* The fuel system retains fuel pressure when the 
engine is off (up to 75 psi). Use care when dis- 
connecting fuel lines. Unscrew the fuel tank cap 
to release pressure in the tank. Wrap a clean way 
shop towel around the fitting when loosening. = 


* Fuel is highly flammable. When working around 
fuel, do not disconnect any wires that could cause 
electrical sparks. Do not smoke or work near 
heaters or other fire hazards. Place a fire extin- 
guisher in the vicinity of the work area. 


19. Disconnect coolant hoses from vent valve on lower intake 
manifold. Remove crankcase vent valve from manifold. 
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20. 


Disconnect main engine wiring harness connector. La- 
bel and disconnect harness connectors for crankshaft 
and camshaft sensors. See Fig. 8. 


0012504 


Fig. 8. Crankcase vent valve (A), camshaft and crankshaft sensor 


21. 


22. 


24. 


25. 


harness connectors (B), locating bushings (C), main engine 
wiring harness connector (D). M44 engine shown. 


NOTE —" 
Early engines do not have a main disconnect at the 


me lower intake manifold harness. If necessary, remove 
. .the cable ducting bolts and set harness ducting aside. 


Remove lower section of intake manifold. 


* Remove Y-shaped support bracket from underside of 
manifold. (See Fig. 6.) 

¢ Unbolt support brackets from alternator and starter. 

« Remove nuts holding manifold to cylinder head and 
pull manifold back until harness connectors for oil 
pressure switch and coolant temperature sensor are 
accessible. Label and disconnect connectors, then re- 
move manifold and set aside. 


Timing chains, uncoupling 


On M42 engines, remove thermostat housing from up- 
per timing chain cover. 


. On late M44 engines (January 1997 and later), remove 


secondary air injection check-vaive from front of engine 
and lay aside. 


Remove cylinder identification sensor from upper tim- 
ing chain cover. Remove upper timing chain cover. See 
Fig. 9. 


Set engine to approximate TDC by rotating in normal 
operating direction until camshaft lobes at cylinder no. 
1 are facing each other. See Fig. 10. 
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Fig. 9. Upper timing chain cover bolts (arrows). Remove secondary 
air injection check valve from hose (A) on M44 engine. Re- 
move cylinder identification sensor from chain cover (B). 


os 


a 
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Fig. 10. Engine set to approximate TDC. Cylinder no. 1 camshaft 


26. 


27. 


lobes face in and arrows on sprockets point up (arrows). 


Lock crankshaft in TDC position by inserting BMW spe- 
cial tool no. 11 2 300 through bore and into hole in fly- 
wheel or drive plate. See Fig. 11. 


NOTE — 


¢ If necessary, remove plug from locating bore in lower 
edge of bell housing to insert locking tool. 


* Confirm that the locking tool has been correctly in- 
stalled by trying to rotate the crankshaft. 


Lock camshafts at TDC by mounting BMW special tool 
no. 11 3 240 over square ends of camshafts. See Fig. 12. 


NOTE — 

Check that tool is squarely seated on cylinder head 
gasket surface. If necessary, rotate camshafts slightly 
using an open-end wrench at hex on camshafts. 
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Fig. 11. BMW special tool no. 11 2 300 installed through bellhousin 


and into flywheel (arrow) to lock crankshaft at TDC. 


Fig. 12. BMW special tool no. 11 3 240 installed on rear of camshafts 


28. 


29. 


30. 


to hold them at TDC. (M44 engine shown. Other engines are 
similar) 


CAUTION — 


The camshafts must be locked in the TDC position 
using the special service tool, or equivalent, be- 


fore removing the timing chain. The tool holds the 
camshafts parallel to each other and perpendicu- 
lar to the valve cover gasket surface. 


Remove hydraulic chain tensioner from right side of cyl- 
inder head. See Fig. 13. 


Remove mounting bolts from left and right camshaft 
sprockets. Then remove camshaft sprockets from cam- 
shafts. On M44 engines, note orientation of sensor 
wheel. 


Remove upper bolt from left chain guide. Loosen chain 
guide adjusting sleeve approximately two turns. See 
Fig. 14. 
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Fig. 13. Hydraulic chain tensioner (arrow). 


31. 


; 0011999 
Fig. 14. Chain guide and guide adjusting sleeve (arrow). Allen-head 
retaining screw has been removed. Use slotted screwdriver to 
loosen adjusting sleeve. 


NOTE — 

it is not necessary to remove the cam sprockets from 
the chain unless these parts are being replaced. Wire 
tie each sprocket to the chain to keep the sprockets 
timed to each other. Keeping the sprockets timed will 
simplify installation. 


Cylinder head assembly, removing 


Remove crankshaft locking tool (BMW special tool no. 
11 2 300). Using the crankshaft vibration damper bolt, 
turn engine opposite its normal direction of rotation 
(counterclockwise as viewed from the front) approxi- 
mately 45°. This prevents accidental contact between 
valves and pistons during installation. 
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32. Using Torx E12 socket, remove cylinder head bolts in 2. Check gasket surface of cylinder head and cylinder 
the sequence indicated. See Fig. 15. Remove cylinder block for warpage using a straight edge. 
head and head gasket. Discard head bolts. 3. On M42 engine: Be sure oil feed check valve and spac- 


er are correctly positioned in block. See Fig. 16. 


0012502 
Fig. 15. Cylinder head bolt loosening sequence. Use Torx E12 socket. 


Fig. 16. Oil feed check valve and spacer used on M42 engine. Install 
check valve with collar (arrow) facing down. 


Cylinder head, installing 
(4-cylinder engine) CAUTION — 
If the check valve is not installed correctly, oil flow 


CAUTION — to the cylinder head would be restricted. 


If the camshafts were removed/installed while the 
| eylinder head was off, a minimum waiting time is 4. Place new cylinder head gasket on surface of cylinder 
required after installing the camshafts. When the block. Check that two locating dowels are correctly po- 
camshafts are removed, the hydraulic lifters can sitioned in block and not damaged. 

expand. This expansion can cause increased 
valve lift, resulting in open valves and piston con- 
tact. 


CAUTION — 
The word “OBEN”, printed on the gasket, should 
face up. 


Co er need Ineealetion walling ines 5. Place new rubber profile gasket in groove of front cover. 


* At or above 68°F (20°C). .............. 10 minutes I 

* 50-68°F (10-20°C) .... 62... eee eee eee 30 minutes 6. With camshafts locked in TDC position with BMW spe- — 
* 32-50°F (0-10°C) 1.0... ..-- eee eee 75 minutes cial tool as described earlier, set cylinder head in posi- In 
ee ee tion. ‘ 

1. Clean cylinder head and gasket surfaces of cylinder CAUTION — 


block and all timing chain covers. * The camshafts must be locked in the TDC posi- 


. oe tion at the rear of the cylinder head with BMW 
* Remove ail foreign matter and any liquid from bolt special tool no. 11 3 240 before installing the cyl- 


holes, then clean with a thread chaser. 


CAUTION — 

Do not use a metal scraper or wire brush to clean 
the aluminum cylinder head or pistons. If neces- 
Sary, use a hard wooden or plastic scraper. Also 
available are abrasive discs to be used in conjunc- 
tion with an electric drill. Be sure to use the correct 
disc for the type of metal being cleaned. 
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inder head. 


¢ Make sure the crankshaft, which had been rotat- 
ed approximately 45° opposite the direction of 
engine rotation, is still in that position before low- 
ering the cylinder head into position. 


* Torx-type cylinder head bolts should not be re- 
used. They are stretch-type bolts and must al- 
ways be replaced whenever loosened. 
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7. Lightly tubricate new cylinder head bolts. Loosely install 
bolts and their washers, then thread them in until they 
are finger tight. 


NOTE — 


Check that all washers for the cylinder head bolts are in 
place before installing the bolts. 


8. Tighten cylinder head bolts in correct sequence. See 
Fig. 17. 


10 4 


rec eicerarmmennins 
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Fig. 17. Cylinder head bolt tightening sequence for 4-cylinder en- 
gines. Note oil supply tube seal (arrow) on M44 engine. 


WARNING — 
The bolts should be tightened in three stages as list- 
ed below. The final stages require the use of a spe- 


cial tool (BMW tool No. 11 2 110) or a suitable 
protractor to tighten the bolts to a specified torque 
angle. See Fig. 18. 


Tightening Torques 
* Cylinder head to engine block (Torx E12 M10 bolts) 


Stag@) ian ae carne eee aes 30 Nm (22 ft-lb) 
Stage 2: iceteld sheer dee ea Se ees +90° 
SlAQe Situ d diva on eea Waw eee eee Ey +90° 


9. Carefully rotate crankshaft in direction of engine rota- 
tion and lock it at TDC by inserting BMW special tool 
no. 11 2 300 through transmission beilhousing. See 
Fig. 19. 


CAUTION — 


Be sure timing chain does not bind on crank gear 
when turning crankshaft. 


AS B11068 


Fig. 18. Protractor and pointer being used to tighten bolts to specified 
torque angle (6-cylinder engine shown). 


B11059 


Fig. 19. BMW speciai tool 11 2 300 inserted through bellhousing hole 
and into flywheel (arrow) to lock crankshaft at TDC. 


10. Turn left chain guide adjusting sleeve in until it just con- 
tacts the cylinder head (See Fig. 14.). Insert chain 
guide retaining screw and tighten. 


11. Place chain sprockets with chains on camshafts so that 
arrows on sprockets point up and elongated holes in 
sprockets are centered to tapped holes in camshafts. 
See Fig. 20. 
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Outer sleeve 


; Snap 
0012509 ring J 0013024 


Fig. 20. Camshaft chain sprockets installed with arrows (A) pointing 


up and camshaft threaded holes centered in slotted holes. Fig. 22. Disassembled chain tensioner for M42 engine. 


12. On M44 engine: Place sensor wheel on intake cam- 15. On M42 engine: Clamp tensioner piston in vice (soft 
shaft sprocket so that arrow on sensor wheel points up. jaws). Slowly compress piston, making sure detent ring 

. fits into taper of outer sleeve. If necessary, press ends 

13. Install and hand-tighten sprocket mounting bolts. of detent ring together. Slowly continue pressing ten- 
sioner together until snap ring audibly clicks into outer 


CAUTION — sleeve. Measure overall length of tensioner to confirm 


Different hydraulic chain tensioners were used correct assembly: 68.5 mm (2.7 in.). 
during manufacture, depending on engine type. 

See Fig. 21. Note that the late style tensioner can NOTE— 

be retrofitted to the earlier engine, so be sure to 
identify the version of tensioner installed as insta- 
lation instructions vary between the two. 


The late-style tensioner on the M44 engine can be ret- 
rofitted to the M42 engine. 


14. On M42 engine: Disassemble chain tensioner by strik- 


ing outer sleeve against a solid object. This will release Tightening Torque 
snap ring and tensioner will separate. See Fig. 22. * Chain tensioner plug 
to cylinder head ...... Regd tee een ek 40 Nm (80 ft-lb) 


M42 Engine 

16. On M44 engine: Clamp tensioner piston in vice (soft 
jaws) and squeeze oil from it. Slowly compress piston 
only up to end circlip. Repeat procedure twice to ensure 
all oil is expelled. See Fig. 23. 


17. Install hydraulic chain tensioner to cylinder head. Use a 
new sealing washer on tensioner when installing. 


18. On M42 engine: Unlock chain tensioner by pressing 
chain rail against tensioner until it expands out. 


0013024a 19. Check that chain is free of slack. Tighten sprocket fa 
mounting bolts. eS 
Fig. 21. Two versions of hydraulic chain tensioners. Original chain ten- cat 
sioner on M42 engine (top) can be disassembled. Chain ten- ; = 
sioner on M44 engine (bottom) cannot be disassembled. Tightening Torque 


Note differences in outer sleeve. Also, the M42 tensioner de- * Chain sprocket to camshaft flange 10 Nm (89 in-Ib) = 
tent ring groove (arrow) is visible when tensioner is extended. <— 1S 


20. Remove crankshaft locking too! from bellhousing and 
camshaft locking tool from rear of cylinder head. 
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Fig. 23. When reinstalling chain tensioner on M44 engine, old oil in 
tensioner piston must be expelled by compressing piston in 
vise. When compressing piston, only compress up to end cir- 
clip (arrow). 


21. Turn engine over by hand in direction of rotation at least 
two full rotations. Reinstall camshaft and crankshaft 
locking tools to check engine timing. Remove locking 
tools if no faults are found. 


22. Install upper timing chain cover. 


¢ Install gaskets and install cover using two mounting 
boits. Using a screwdriver, lever down on front cover 
until cover gasket surface is flush with cylinder head 
gasket surface. See Fig. 24. Tighten two bolts. 

¢ Install and tighten remainder of bolts. 


Fig. 24. Install upper timing case cover with two bolts, then press 
down on cover so that top surface is flush with cylinder head 
(arrow). Hold cover in position and tighten bolts. 


23. Install cylinder head cover. 


* Clean old gasket glue from sealing surfaces. Use a 
small amount of 3-Bond®1209 adhesive or equivalent 
at corners of half-moon cut-outs at back of cylinder 
head. See Fig. 25. 
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NOTE — 


On M44 engines, replace seal for oil supply tube. See 
Fig. 17.) 


0017965 


Fig. 25. Rear of cylinder head cover showing area where sealant (ar- 
rows) should be applied. Inset shows cylinder head cover 
mounting bolt and insulator assembly: M6 screw (1), rubber 
damper (2), washer (3). 


Tightening Torque 
¢ Cylinder head cover 
to cylinder head (M6 screws). ...... 10 Nm (89 in-Ib) 


24. Instailation of remaining parts is reverse of removal, 
noting the following: 


* Make sure all sealing surfaces are clean and free of old 
gasket material. Install new intake manifold gasket. 

¢ On M44 engine: Replace seals above and below 
crankcase vent valve. 

© When installing lower intake manifold, make sure hol- 
low locating bushings are on two lower studs. 

* Reinstall harness connectors for oil pressure switch 
and coolant temperature sensor before installing in- 
take manifold. Tighten manifold nuts in stages. 

* Refill cooling system as described in 170 Radiator 
and Cooling System. 

¢ Change engine oil and filter as described in 020 Main- 
tenance Program. 

* If necessary, adjust accelerator cable. 

¢ Run engine at approx. 3,500 rpm for about 20 seconds 
to allow hydraulic chain tensioner to fill with oil. 

e Reconnect battery last. 
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Tightening Torques 

* Coolant drain plug to cylinder block... 25 Nm (18 ft-lb) 
* Intake manifold support to manifold. . 15 Nm (11 ft-lb) 
* Lower intake manifold 


to cylinder head ................. 15 Nm (11 ft-lb) 
¢ Lower intake manifold 

to upper manifold. ............... 15 Nm (11 ft-Ib) 
¢ Radiator cooling fan to coolant pump. 40 Nm (30 ft-lb) 


e Radiator drain screw to radiator ... .2.5 Nm (22 in-Ib) 
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Cylinder head, removing 
(6-cylinder engine) 


For ease of use this procedure is broken into subsections, 
as follows: 


General 

Cooling system, draining 

Cylinder head cover, removing 
Intake manifold, removing 

Timing chains, uncoupling 
Cylinder head assembly, removing 


WARNING — 


Allow the engine to coo! before beginning this pro- 
cedure. 


> General 


1. Working inside luggage compartment, disconnect neg- 
ative (—) battery cable. 


CAUTION — 

Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


¢ Disconnecting the battery may erase fault code(s) 
stored in control module memory. Check for fault 
codes using special BMW diagnostic equipment. 


2. Remove front exhaust pipes from manifolds. Discard 
nuts. 


3. Remove air filter housing complete with mass air flow 
sensor and intake air ducting. Disconnect vacuum hos- 
es from throttle housing. 


4. On M52 and S52US engines: Remove secondary air 


injection check-valve from front of engine and set 
aside. 
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5. 


Cooling system, draining 


Drain engine coolant and remove coolant hoses from 
thermostat housing. Drain engine block by removing 
block drain. See 170 Radiator and Cooling System. 


NOTE — 


The block drain is on the exhaust side of the engine, 
near cylinder no. 5. 


. Remove radiator cooling fan and fan shroud. See 170 


Radiator and Cooling System. 


NOTE — 
The radiator cooling fan nut (32 mm wrench) has left- 


’ hand threads. 


. Disconnect heater hoses at rear of cylinder head. See 
Fig. 26. 


0012687 


Fig. 26. Disconnect heater hoses at heater valve (A) and heater core 


10. 


11. 


12. 


(B). 


. Remove alternator cooling duct. 


Cylinder head cover, removing 


. Remove air plenum from rear of engine compartment. 


See 640 Heating and Air Conditioning. 


Remove plastic cylinder head covers from above fuel 
injectors and ignition coils. Pull larger cover forward 
when removing. See Fig. 27. 


Disconnect crankcase ventilation hose fitting from cyl- 
inder head cover. 


Disconnect ignition coil harness connectors from coils. 
Remove ignition coils and spark plugs. See 120 Igni- 
tion System. 
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Fig. 27. Remove top engine covers by prying out plugs and removing 
nuts (A). Make sure rubber insulators on either side of large 
cover do not fall off during cover removal (B). 


13. Remove hold down nuts/bolts from fuel injection har- 
ness. Pry back injector connector retaining clips and lift 
entire harness off engine. See Fig. 28. 


B11050 


Fig. 28. Fuel injection harness being lifted off engine to be placed at 
base of windshield (A). Ignition coils are also visible (B). M50 
engine shown, other 6-cylinder engines are similar. 


14. Remove cylinder head cover mounting bolts and re- 
move cylinder head cover. 
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15. Remove oil baffle cover from above intake camshaft. 
See Fig. 29. 


o 


Fig. 29. Camshaft oil baffle cover being removed. 


NOTE — 


The cylinder head cover mounting bolt insulators and 
gaskets should be reinstalled in the same order. Make 
note of their arrangement during removal. 


» Intake manifold, removing 


16. Disconnect vacuum hose from brake system vacuum 
booster. Plug opening in booster. 


17. Remove throttle housing mounting bolts and remove 
throttle housing. Set throttle housing aside without dis- 
connecting cabies or coolant hoses. See Fig. 30. 


Fig. 30. Remove 4 corner bolts (arrows) from throttle housing and 
unbolt complete assembly from intake manifold. Remove 
complete throttle assembly without disconnecting connec- 
tors, hoses or cables. (M50 engine shown.) 
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18. 


19. 


Working from underside of intake manifold, disconnect 
harness connectors, vent hoses, and air bypass 
hose(s). 


Working at rear of intake manifold, label and disconnect 
fue! supply and fuel return lines. Remove fuel line hold 
down bracket to free lines. See Fig. 31. 


NOTE — 


On M52/S52US engines, a special fitting is used to re- 
tain the fuel lines to the fuel rail. Use BMW special tool 
no..16 1 050 to expand the locking clip inside the end 
of the fuel line fittings. 


0012699 


Fig. 31. Fuel lines at intake manifold on M52/S52 engine. Use BMW 


20. 


special tool 16 1 050 to release locking fittings at ends of fuel 
lines. 


WARNING — 

¢ The fuel system is designed to retain pressure 
even when the ignition is off. When working with 
the fuel system, loosen the fuel lines slowly to al- 
low residual fuel pressure to dissipate gradually. 
Avoid spraying fuel. 


¢ Fuel is highly flammable. When working around 
fuel, do not disconnect any wires that could cause 
electrical sparks. Do not smoke or work near 
heaters or other fire hazards. 


* Always unscrew the fuel tank cap to release pres- 
sure in the tank before working on the tank or 
lines. 


Remove mounting screws and release wiring harness 
duct at rear bulkhead and move aside. Remove wiring 
harness brackets from bulkhead. 
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21. 


Detach oil dipstick guide tube from manifold. Discon- 
nect vent hose at base of dipstick. 


22. Remove intake manifold from engine by removing sev- 


en mounting nuts from above and two support bracket 
bolts from below. See Fig. 32. 
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Fig. 32. Intake manifold nuts and support bracket bolts (arrows). 


» 


23. 


24. 


25. 


CAUTION — 


Stuff clean rags into the open intake ports to pre- 
vent any parts from falling into the engine. 


Timing chains, uncoupling 


Remove VANOS unit from front of cylinder head. See 
VANOS section in 117 Camshaft Timing Chain. 


Set engine to approximate TDC by rotating in normal 
operating direction until camshaft lobes at cylinder no. 
1 are facing each other. Arrows on camshaft sprockets 
should be pointing up. 


NOTE — 

To confirm that the crankshaft is set to the TDC posi- 
tion, check that the 0/T mark (0° TDC) on the front low- 
er timing chain cover is aligned with the vibration 
damper. See Fig. 33. 


Lock crankshaft at TDC. 


* Insert BMW special tool no. 11 2 300 through transmis- 
sion bellhousing and into hole in flywheel or drive 
plate. See Fig. 34. 
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Fig. 35. Camshaft locking tool (BMW special tool no. 11 3 240) in- 
stalled on rear of camshafts. (M44 engine shown. Other en- 
gines are similar.) ; 


CAUTION — 
The camshafts must be locked in the TDC position 
using the special service tool before removing the 
Bii060 timing chain. The arrows on the sprockets should 
not be used to accurately set the engine to TDC. 
Fig. 33. Crankshaft is positioned at TDC when notch on front timing The tool holds the camshafts parallel to each oth- 
chain cover is aligned with 0/T mark on vibration damper. er and perpendicular to the cylinder head cover 
gasket surface. ; 


27. Depress secondary timing chain tensioner and lock it 
down by inserting BMW special tool no. 11 3 292. Alter- 
natively, a stiff piece of wire can be used. See Fig. 36. 


0012510 
B11059: 
Fig. 34. Crankshaft locking tool (BMW special tool 11 2 300) inserted Fig. 36. Press secondary tensioner down fully and insert wire through 
through bellhousing hole and into flywheel (arrow). holes (arrow) to lock. Timing chain tensioner varies depend- — 


ing on engine (M52 engine tensioner shown). = 


26. Lock camshafts at TDC. 


« Remove three cylinder head cover mounting studs 
from across rear of head, if applicable. 

¢ Mount BMW special tool no. 11 3 240 over square 
ends of camshafts. Check that tool is squarely seated A a) 


28. Remove mounting nuts from front of intake camshaft = 
sprocket. Remove camshaft sprocket, thrust washer(s), — 
and where applicable, spring plate. a 


on cylinder head gasket surface. If necessary, rotate NOTE — i 
camshafts slightly using a 24 mm wrench at hex on Where applicable, make note of thrust washer positions. = 
camshaft(s). See Fig. 35. The thicker (0.4 mm) washer is mounted outermost. a 
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29. Remove mounting nuts from front of exhaust camshaft 
sprocket. Remove secondary sprockets together with 
timing chain from front of camshafts. 


CAUTION — 
The crankshaft must not be allowed to rotate once 


the camshaft timing chain is removed. The pistons 
can contact the valves. 


NOTE — 


Do not remove the sprockets from the chain unless 
these parts are being replaced. Wire tie each sprocket 
to the chain to keep the sprockets timed to each other. 


30. Unbolt secondary timing chain tensioner from top of 
cylinder head. 


31. Remove primary timing chain tensioner from side of 


— 611064 
cylinder head. See Fig. 37. 
Fig. 38. Timing chain guide mounting bolts (arrows). M50 engine 
shown. 
Oe 
e @ = 
A 
. @ @ o 
B11132 - : 
Fig. 37. Primary timing chain tensioner (arrow). 
WARNING — — oe 
Remove tensioner slowly—it is under spring pres- ‘ . 
sure. 
32. Remove timing chain guide (Torx E8 socket). See Fig. mie 
38. 
Fig. 39. Cylinder head-to-timing chain cover mounting bolts (arrows). | (co. 
33. Lift primary chain sprocket off exhaust camshaft. Re- (Bott A also retains secondary chain tensioner.) — 
move sprocket from chain. Suspend chain using stiff - 
wire. 


35. Using BMW special tool no. 11 2 250 or an equivalent = 
tool, loosen cylinder head bolts in several stages. See (3) 
» Cylinder head assembly, removing Fig. 40. Discard head bolts. = 


34. Remove two mounting bolts holding cylinder head to 


lower timing chain cover (Torx E8 socket). See Fig. 39. eee 


Torx-type cylinder head bolts should not be re- 


used. They are stretch-type bolts and must always 
be replaced whenever loosened. 
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|BAi087 
Fig. 40. Cylinder head bolt loosening sequence. 


NOTE — 

BMW special tool no. 11 2 250 is a thin-walled Torx E12 
socket with an extended reach. The cylinder head bolts 
are recessed into the head below the camshaft towers 
with little working space. 


36. Remove crankshaft locking tool (BMW special tool no. 
11 2 300). Using the crankshaft vibration damper bolt, 
turn engine opposite its normal direction of rotation 
(counterclockwise as viewed from the front) approxi- 
mately 45°. This prevents accidental contact between 
vaives and pistons during installation. 


NOTE — 


Guide cam chain to keep it from jamming when turning 
the crankshaft. 


Cylinder head, installing 
(6-cylinder engine) 


CAUTION — 

If the camshafts were removed and installed while 
the cylinder head was off, a minimum waiting time 
is required after installing the camshafts. When 
the camshafts are removed, the hydraulic lifters 


can expand. This expansion can cause increased 
valve lift when the camshafts are bolted down, re- 
sulting in open valves. 


Cylinder head installation waiting times 


© 68°F (20°C) and higher ............... 10 minutes 
© 50-68°F (10-20°C) 0... eee eee 30 minutes 
© 32-50°F (0-10°C) . 1. eee eee 75 minutes 


1. Clean cylinder head and gasket surfaces of cylinder 


block and all timing chain covers. 


* Remove all foreign matter and any liquid from bolt 
holes, then clean with a thread chaser. 


CAUTION — 


Do not use a metal scraper or wire brush to clean 
the aluminum cylinder head or pistons. If neces- 


sary, use a hard wooden or plastic scraper. Also 
available are abrasive discs to be used in conjunc- 
tion with an electric drill. Be sure to use the correct 
disc for the type of metal being cleaned. 


2. Check gasket surface of cylinder head and cylinder 


block for warpage using a straight edge. 


NOTE — 

If the cylinder head has been machined, a special 0.3 
mm thicker gasket should be installed. The thicker gas- 
ket is available from an authorized BMW dealer. 


. Place new cylinder head gasket on cylinder block. 


Check that two locating dowels are correctly positioned 
in block and are not damaged. 


NOTE — 


The word “OBEN”, printed on the gasket, should face 
up. The cylinder head gasket will fit correctly in only one 
orientation. : 


. With camshafts locked in TDC position with BMW spe- 


cial tools as described earlier, set cylinder head in po- 
sition, guiding primary chain through cylinder head 
opening. 


CAUTION — 
¢ The camshafts must be locked in the TDC posi- 
tion at the rear of the cylinder head with BMW 
special tool no. 11 3 240 before installing the cyl- 
inder head. 


© Make sure the crankshaft, which had been rotat- 
ed approximately 45° opposite the direction of 
engine rotation, is still in that position before low- 
ering the cylinder head into position. 


5. Lightly lubricate new cylinder head bolts. Loosely install 


bolts and their washers, then thread them in until they 
are finger tight. Install cylinder head-to-lower timing 
chain cover bolts finger tight. 


CAUTION — 
Torx-type cylinder head bolts should not be re- 
used. They are stretch-type bolts and must always 
be replaced whenever loosened. 
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NOTE — 

Check that all washers for the cylinder head bolts are in 
place before installing the bolts. Some of the washers 
may be staked to the cylinder head. 


6. Tighten cylinder head bolts in correct sequence. See 
Fig. 41. 


CA 
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Fig. 41. Cylinder head bolt tightening sequence for M50 engine. 


Bi1068 


Fig. 42. Protractor and pointer being used to tighten bolts to specified 
torque angle. 


WARNING — 
The bolts should be tightened in three stages as list- 
ed below. The final stages require the use of a spe- 
cial tool (BMW tool No. 11 2 110) or a suitable 
protractor to tighten the bolts to a specified torque 
angle. See Fig. 42. 
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7. Install and tighten cylinder head-to-lower timing chain 
cover bolts. 


Tightening Torques 
* Cylinder head to engine block (Torx E12 M10 bolts) 


SAGE 1 nc cce Pie eed aw eee 30 Nm (22 ft-lb) 
AS] (21 8 |< an ee +90° 
SAGO 9s: chu Uke tie da eet eend +90° 

¢ Cylinder head to lower timing 
Chain Cover... kee eee 10 Nm (89 in-!b) 


8. Carefully rotate crankshaft in direction of engine rota- 
tion and lock it at TDC by inserting BMW special tool 
no. 11 2 300 through transmission bellhousing. Guide 
primary timing chain to keep it from jamming on crank 
gear. 


9. Mount primary chain sprocket to primary chain so that 
arrow on sprocket faces up. Mount sprocket to exhaust 
camshaft so tapped holes in camshaft are on left most 
side of elongated holes in sprocket. See Fig. 43. 
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Fig. 43. Primary chain sprocket correctly aligned to exhaust cam- 
shaft. Camshaft holes should be on left most side of sprocket 
holes. 


10. install timing chain guide and secondary chain tension- 
er. Tighten mounting bolts. 


11. Install as an assembly, secondary chain sprockets and 
chain so that arrow(s) on sprocket(s) are pointing up. 
Center mounting holes in sprockets to bolt holes in 
camshafis. See Fig. 44. 


12, Install thrust washers and spring plate (if applicable) to 
sprockets. See Fig. 45. 
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14. Install BMW special tooj no. 11 3 390 into primary tim- 
ing chain tensioner sleeve. Thread tool in finger tight 
until slack is removed from chain. 


NOTE — 

BMW special tool no. 11 3 390 is a dummy primary 
chain tensioner and simulates the function of the ten- 
sioner. 


15. Install VANOS unit as described in 117 Camshaft Tim- 
ing Chain. 


CAUTION — 
Special installation instructions apply when 


mounting the VANOS unit to the cylinder head. Be 
sure to follow the procedure found in 117 Cam- 
shaft Timing Chain. 


16. Slowly unlock and release secondary chain tensioner. 


BAIO70 
17. Preload primary chain by tightening BMW special tool 


Fig. 44. Secondary chain sprockets and chain being installed, Attach no. 11 3 390 (dummy chain tensioner) to 1.3 Nm (11 in- 
sprockets with arrows pointing up and elongated holes cen- lb). Then tighten exhaust secondary camshaft sprocket 
tered. mounting bolts in two stages. 


Tightening Torque 
¢ Secondary timing chain sprocket to exhaust camshaft 


washer (0.2 mm) (Torx bolts) 
et Staged secas cee tawt ees ..., 5 Nm (44 in-lb) 
washer (0.4 mm) Stage 2.45.0 eh oe ee ew 22 Nm (17 ft-lb) 


18. Remove flywheel locking too! from transmission bell- 
housing. Remove camshaft locking tool from rear of 
cylinder head. 


19. Turn engine over by hand at least two full crankshaft ro- 
tations. Reinstail camshaft locking tool and flywheel 
locking tool to make sure all adjustments are still cor- 
rect. If settings are correct, remove locking tools. 


0012543 


Fig. 45. VANOS spring plate and thrust washers on later engines. 20. Remove BMW special t ool 11.3390 (dummy Shain ten: 
sioner) from side of cylinder head. 


CAUTION — 
Mount intake camshaft sprocket so that collar side 


21. Install primary chain tensioner so that cutout in tension- 
er piston engages chain rail. See Fig. 46. Using :new _ 
seals, install and tighten access plugs in VANOS con- 

13. Install and tighten exhaust camshaft sprocket mounting trol unit. 
boits finger tight only. Tighten intake camshaft sprocket 
mounting nuts to specified torque. 


of the sprocket faces camshaft. 


Tightening Torques (=) 
¢ Access plugs 


Tightening Torque to VANOS control unit............. 50 Nm (37 ft-lb) 
« Intake camshaft sprocket ¢ Primary camshaft timing chain tensioner 
mounting nuts (M6) .............- 10 Nm (89 in-ib) to tensioner sleeve ............... 50 Nm (37 ft-lb) 
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ce 811137 


Fig. 46. Primary chain tensioner being installed. Piston cutout must 
engage chain rail. 


~ 22. Install intake cam cover and then install cylinder head 
cover. Check for correct seating of half-moons in back 
of cylinder head cover. Use a small amount of 3-Bond® 
1209 or equivalent seaiant at corners of half-moon cut- 
outs. 


Tightening Torque 
* Cylinder head cover 
to cylinder head(M6 screws) ....... 10 Nm (89 in-Ib) 


23. Install front exhaust pipes to manifolds using new gas- 
kets and nuts. Coat manifold studs with copper paste 
prior to installing nuts. 
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24. Installation of remaining parts is reverse of removal. 


Refill cooling system as described in 170 Radiator and 
Cooling System. Change engine oil and filter as de- 
scribed in 020 Maintenance Program. Check adjust- 
ment of accelerator cable. Additional tightening torques 
are given below. Reconnect battery last. 


25. Installation of remaining parts is reverse of removal, 
noting the following: 


¢ Make sure all sealing surfaces are clean and free of old 
gasket material. Install new intake manifold gasket. 

¢ Reinstall harness connectors for oil pressure switch 
and coolant temperature sensor before installing in- 
take manifold. 

* Refill cooling system as described in 170 Radiator 
and Cooling System. 

* Change engine oil and filter as described in 020 Main- 
tenance Program. 

« If necessary, adjust accelerator cable. 

« Reconnect battery last. 


CAUTION — 
To prevent damaging engine electronic systems, 


be sure to install all ground wires previously re- 
moved, including the ground wires at the cylinder 
head for the ignition coils. 


Tightening Torques 
* Coolant drain plug to cylinder block . . 25 Nm (18 ft-lb) 


¢ Intake manifold to cylinder head... .. 15 Nm (11 ft-lb) 
* Radiator cooling fan to coolant pump. 40 Nm (80 ft-lb) 


* Radiator drain screw to radiator ... 2.5 Nm (22 in-lb) 
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GENERAL 


This repair group covers cylinder head and valvetrain ser- 
vice and repair. Most of the repairs described here require that 
the cylinder head first be removed as described in 113 Cylin- 
der Head Removal and Installation. 


NOTE — 


¢ For timing chain and VANOS repair information, see 
117 Camshaft Timing Chain. 


¢ If it is determined that the cylinder head will require 
significant reconditioning work, a remanufactured cy!- 
inder head may be a good alternative. Remanufac- 
tured cylinder heads are available from an authorized 
BMW dealer. 


The information given in this repair group is organized ac- 
cording to engine code. For engine application information, 
see 100 Engine—General. 


CYLINDER HEAD, 
DISASSEMBLY AND ASSEMBLY 


BMW special tools are required for most cylinder head ser- 
vice described in this repair group. Many of these tools are ex- 
pensive and only available through an authorized BMW dealer. If 
the special tools are not available, one altemative is to remove 
the cylinder head and have it disassembled by an authorized 
BMW dealer. Be sure to read each procedure thoroughly before 
starting a job to determine which special tools and equipment will 
be necessary. 


Hydraulic cam followers, checking and replacing 


(M42 and all 6-cylinder engines)............ 116-9 
Valve guideS ...... 0.0... ccc ces 116-10 
VEIVES 8 ca saste endear es a hedue ean thc we 116-11 
Valves, leak test.............. Puadiecth anne 116-11 
Valve stem oil seals... ........ 000.00 ees 116-11 
Valve seatS .. 0.0.0.0... ee ee SI16-12 
Valve SpringS... 0... cee eens 116-12 
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c. Valve Guide Specifications ............. 02... 116-10 
d. Valve Specifications. ......... 00.0.0 cece eee 116-11 
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Camshafts, removing and installing 
(M42 engine) 


The camshafts can be removed with the cylinder head 
mounted on the engine. The first step is to remove the cylinder 
head cover. See 113 Cylinder Head Removal and Installa- 
tion. 


Special BMW service tools should always be used to remove 
and install the camshafts. Removal and installation of the cam- 
shafts without the special tools can result in camshaft and valve 
train damage. 


WARNING — 


The process of evenly loosening the camshaft bear- 
ing cap nuts is NOT an acceptable method of re- 
moving the camshafts. Be sure to read the 
procedure through before starting the job. 


1. Disconnect negative (-) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. . 


2. Remove radiator cooling fan shroud and cooling fan. 
See 170 Radiator and Cooling System. 


CAUTION — 
Radiator fan has left hand threads. 
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3. Remove timing chain sprockets and timing chains from 
camshafts. Remove upper timing chain guide from cyl- 
_ inder head. See 117 Camshaft Timing Chain. 


NOTE — 
It is not necessary to remove the lower timing chain 
cover. 


'4, Remove spark plugs and install BMW special tool 11 3 
260 to cylinder head. Tighten tool retaining bolts in 
spark plug holes. Do not over-tighten bolts. See Fig. 1. 


0013033 


Fig. 1. Special BMW tool no. 11 3 260. Tool mounting bolts (arrows) 
thread into spark plug holes. 


Tightening Torque 
* BMW special tool 11 1 260 
to cylinder head ............-..0. 23 Nm (17 ft-lb) 


5. Turn eccentric shaft on special tool unti! pressure is ap- 
plied to camshaft bearing caps. See Fig. 2. 
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Fig. 2. Special tool (eccentric shaft) being turned to apply pressure 
to camshaft bearing caps. 


6. Remove bearing cap mounting nuts. 
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7. Slowly release pressure on camshaft bearing caps by 


turning eccentric shaft. Remove bearing caps and 
camshaft. Repeat procedure on remaining camshaft. 


CAUTION — 


Camshaft bearing caps must be reinstalled in their 
original locations. 


NOTE — 

¢ The camshaft bearing caps are coded with a letter 
and a number. For example, “A1” is the exhaust cam- 
shaft bearing cap at the front of the engine, and “E1” 
is the intake camshaft bearing cap at the front of the 
engine. 


¢ Camshafts are stamped with a code letter—‘E” for the 
intake side and “A” for the exhaust side. 


¢ ‘E” is for EinlaB, (German for intake) and “A” is for 
Auspuff, (German for exhaust). 


* The front of the engine is at the front of the car. 


. Camshaft installation is reverse of removal, noting the 


following: 


Prior to installation, check all components for wear as 
described below under Cylinder Head and Val- 
vetrain, Reconditioning. 

¢ Crankshaft must be at least 45° away from TDC before 
installing camshafts to cylinder head. 

¢ Lubricate camshafts prior to installation. 

Install camshafts into cylinder head with lobes for cyl- 
inder no. 1 pointing up and towards each other. 

¢ After installing camshaft(s), observe specified waiting 
time for hydraulic cam followers to fully compress be- 
fore bringing crankshaft back to TDC. 
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Camshaft installation waiting times 


* At or above 68°F (20°C).......2....... 10 minutes 
© 50-68°F (10-20°C) ... 0.2... cee eee 30 minutes 


# 32-50°F (0-10°C) ........ a tke dead edd 75 minutes 


¢ Reinstall timing chain sprockets and tensioner as spe- 
cifically described in 117 Camshaft Timing Chain. 

¢ Wait at least 10 minutes before cranking engine over 
with starter motor for the first time. 


Tightening Torques 
« Camshaft bearing caps 


to cylinder head (M7)............. 15 Nm (11 ft-lb) 
* Cylinder head cover 

to cylinder head (M6)............. 10 Nm (89 in-!b) 
¢ Primary timing chain tensioner plug 

to cylinder head...............:. 40 Nm (80 ft-Ib) 

(see 117 Camshaft Timing Chain) 
¢ Spark plugs (M12) ..............6. 23 Nm (17 ft-lb 
¢ Timing chain cover (upper) 

to cylinderhead....... ee 10 Nm (89 in-Ib) 
* Timing chain sprockets to camshaft 

MG: gc ssse Peewee deel Be Base dace ded 10 Nm (7.5 ft-lb) 

M7228 Shack dees pak ee »....15 Nm (11 ft.tb) 


(see 117 Camshaft Timing Chain) 


Camshafts, removing and installing 
(M44 engine) 


The camshafts can be removed with the cylinder head 
mounted on the engine. The first step is to remove the cylinder 
head cover. See 113 Cylinder Head Removal and Installa- 
tion. 


Special BMW service tools should always be used to remove 
and install the camshafts. Removal and installation of the cam- 
shafts without the special tools can result in camshaft and val- 
vetrain damage. 


WARNING — 
The process of evenly loosening the camshaft bear- 
ing cap nuts is NOT an acceptable method of re- 
moving the camshafts. Be sure to read the 
procedure through before starting the job. 


1. Disconnect negative (—) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove spark plugs. See 120 Ignition System. 


3. Rotate engine until a pair of camshaft lobes are point- 
ing up. Using BMW special tool 11 5 130, depress each 
valve and valve spring enough to remove rocker arms. 
Rotate engine for the next pair of rocker arms. See Fig. 
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Fig. 3. BMW special tool no. 11 5 130 (arrow) being used to depress 
valve stem to remove rocker arm. 


WARNING — 


Removed rocker arms must be reinstalled in the 
same locations. 


4. Remove primary timing chain tensioner from right side 
of cylinder head. 


5. Remove upper timing chain cover. 


NOTE — 


It is not necessary to remove the lower timing chain 
cover. 


6. Remove timing chain sprockets with timing chains from 
front of camshafts. See 117 Camshaft Timing Chain. 
Remove upper timing chain guide from cylinder head. 


7. Remove camshaft bearing caps and remove cam- 
shafts. 


CAUTION — 


Camshaft bearing caps must be reinstalled in their 
original locations. 
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NOTE — 

* The camshaft bearing caps are coded with a letter 
and a number. For example, “A1” is the exhaust cam- 
shaft bearing cap at the front of the engine, and “E1” 
is the intake camshaft bearing cap at the front of the 
engine. 


¢ Camshafts are stamped with a code letter—“E” for the 
intake side and “A” for the exhaust side. 


¢ “E” is for EinlaB, (German for intake) and “A” is for 
Auspuff, (German for exhaust). 


* The front of the engine is at the front of the car. 


8. Camshaft installation is reverse of removal, noting the 
following: 


¢ Prior to installation, check all components for wear as 
described below under Cylinder Head and Val- 
vetrain Reconditioning. 

* Lubricate camshafts prior to installation. 

* Reinstall timing chain sprockets and tensioner and set 
valve timing before reinstalling rocker arms, as spe- 
cifically described in 117 Camshaft Timing Chain. 

* Be sure corresponding camshaft lobe is pointing up 
before installing rocker arms. Note that each rocker 
arm angles away from corresponding spark plug hole. 
See Fig. 4. 

Wait at least 10 minutes for hydraulic cam followers to 
fully compress before cranking engine over with start- 
er for the first time. 


Tightening Torques 
* Camshaft bearing caps 


to cylinder head (M7)............. 15 Nm (11 ft-lb) 
¢ Cylinder head cover 

to cylinder head (M6)............. 10 Nm (89 in-Ib) 
¢ Primary timing chain tensioner plug 

to cylinder head ................. 40 Nm (80 ft-lb) 

(see 117 Camshaft Timing Chain) 
¢ Spark plugs (M12)..........0..... 23 Nm (17 ft-lb 
* Timing chain cover (upper) to cylinder head 

MG eeoa read eRe Gee beeedt 10 Nm (7.5 ft-lb) 

M7 .....2..% Hh Gila hor Giaee a hdveld eh 15 Nm (11 ft-lb) 
* Timing chain sprockets to camshaft 

MG ecco ta eee ean pita aavnas 10 Nm (7.5 ft-lb) 

MD vee iret neatage ates Ga eae eta 15 Nm (11 ft.ib) 


(see 117 Camshaft Timing Chain) 


Camshafts, removing and installing 
(6-cylinder engine) 


Camshafts on 6-cylinder engines can be removed with the 
cylinder head mounted on the engine. The first step is to re- 
move the cylinder head cover. See 113 Cylinder Head Re- 
moval and Installation. 
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Fig. 4. Correct installation position of rocker arms (arrows) on M44 
engine. 


Special BMW service tools should always be used to re- 
move and install the camshafts. Removal of camshafts with- 
out the special tools can result in personal injury and/or 
cylinder head damage. 


WARNING — : 

The process of evenly loosening the camshaft bear- 
ing cap nuts is NOT an acceptable method of re- 
moving the camshafts. Special tools should always 
be used to remove the camshafts. Be sure to read 
the procedure through before starting a job. 


1. Disconnect negative (—) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Set engine to TDC and lock into position by installing 
BMW special tool 11 2 300 through transmission bell- 
housing and into hole in flywheel or drive plate. See 
Fig. 5. 


NOTE — 


Arrows on camshaft sprockets should be pointing up. 
See 117 Camshaft Timing Chain. 


3. Remove VANOS control unit from cylinder head. Re- 
move timing chain sprockets from camshafts. See 117 
Camshaft Timing Chain. 


4. Remove spark plugs and install BMW special tool 11 3 
260/11 3 270 to cylinder head. Tighten tool retaining 
bolts in spark plug holes. Do not over-tighten bolts. See 
Fig. 6. 
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Fig. 5. BMW special tool 11 2 300 (arrow) inserted through bell- 
housing hole and into flywheel. 


Fig. 6. Special BMW tool no. 11 3 260 (A) with adapter 11 3 270 (B). 
Tool mounting bolts (arrows) thread into spark plug holes. 


Tightening Torque 
* BMW special tool 11 1 260/11 3 270 
to cylinder head ................. 23 Nm (17 ft-lb) 


5. Remove intake camshaft bearing cap no. 1. 


6. Turn eccentric shaft on special tool until pressure is ap- 
plied to camshaft bearing caps. See Fig. 7. 


7. Remove remaining bearing cap mounting nuts. 


Re 
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Fig. 7. Special tool (eccentric shaft) being turned to apply pressure 
to camshaft bearing caps. 


8. Slowly release pressure on camshaft bearing caps by 
turning eccentric shaft. Remove bearing caps and 
camshaft. Repeat procedure on remaining camshaft. 


CAUTION — 


Camshaft bearing caps must be reinstalled in their 
original locations. : 


NOTE — 


° The camshaft bearing caps are coded with a letter 
and a number. For example, “A1” is the exhaust cam- 
shaft bearing cap at the front of the engine, and “E1” 
is the intake camshaft bearing cap at the front of the 
engine. 


* The camshafts are stamped with a code letter—‘“E” for 
the intake side and “A” for the exhaust side. 


* “E” is for EinlaB, (German for intake) and “A” is for 
Auspuff, (German for exhaust). 


¢ The front of the engine is at the front of the car. 
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9. Camshaft installation is reverse of removal, noting the 
following: 


¢ Prior to installation, check all components for wear as 
described below under Cylinder Head and Val- 
vetrain Reconditioning. 

¢ Crankshaft must be at least 45° away from TDC before 
installing camshafts to cylinder head. 

¢ Lubricate camshafts prior to installation. 

¢ Install camshafts into cylinder head with lobes for cyl- 
inder no. 1 pointing up and towards each other. See 
Fig: 8. 

¢ After installing camshaft(s), observe specified waiting 
time for hydraulic cam followers to fully compress be- 
fore bringing crankshaft back to TDC. 


Camshaft installation waiting times 


* at or above 68°F (20°C)............... 10 minutes 
¢ 50-68°F (10-20°C) ...... 0.2... eee ee 30 minutes 
© 32-50°F (0-10°C) .... eee eee eee 75 minutes 


¢ Reinstall timing chain sprockets and tensioner as spe- 
cifically described in 117 Camshaft Timing Chain. 

* Wait at least 10 minutes before cranking engine over 
with starter motor for the first time. 


ee: 


a 811106) 


Fig. 8. Camshaft correctly positioned for reassembly so that cylinder 
no. 1 lobes (arrows) face each other. 


Tightening Torques 
« Camshaft bearing caps 


to cylinder head (M7)............. 15 Nm (11 ft-lb) 
¢ Cylinder head cover 
to cylinder head (M6)............. 10 Nm (89 in-Ib) 


¢ Primary timing chain tensioner to 

cylinder head—see 117 Camshaft Timing Chain 
¢ Spark plugs (M12)............... 23 Nm (17 ft-lb) 
* Timing chain sprocket to camshaft 

flange (M6)—see 117 Camshaft Timing Chain 
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Valves, removing and installing 
1: Remove cylinder head as described in 113 Cylinder 
Head Removal and Installation. Remove exhaust 
manifold(s). 


2. Remove camshafts using special tools as described 
earlier. 


3. On M42 and all 6-cylinder engines: Remove camshaft 
carriers by pulling them straight up off mounting studs. 


CAUTION — 


© Do not let the hydraulic cam followers fall out as 
the camshaft carrier is removed. Special suction 
cups are available from BMW to hold the hydrau- 


lic cam followers in place during carrier removal. 


* Hydraulic cam followers should be stored in an 
upright position. 


4. On M44 engines: Remove all hydraulic valve adjusters. 
See Hydraulic valve adjusters, checking and re- 
placing (M44 engine), later in this section. 


CAUTION — 
Hydraulic valve adjusters should be stored in an 


upright position. if necessary, use a magnetic tool 
to aid in removal of the adjusters. 


5. Remove valves using a valve spring compressor. 


NOTE — 


° The M44 cylinder head has recessed valve stems. 
This requires the use of a special valve spring com- 
pressor tool. 


¢ Label each valve assembly as it is removed so it can 
be installed in its original position. 


6. Remove and discard valve stem oil seals from valve 
guides. See Valve stem oil seals later in this section. 


7. Valve installation is reverse of removal. 


* Reinstall exhaust manifold(s) with new gaskets. Use 
Molycote HSC® or equivalent anti-seize thread com- 
pound on fasteners. 


Tightening Torque 
¢ Exhaust manifold to cylinder head 
Moe sie sexy eile we atelciatadeceseateeceatess 20 Nm (15 ft-lb) 
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CYLINDER HEAD AND VALVETRAIN, 
RECONDITIONING 


This section provides the specifications and special recon- 
ditioning information necessary to repair the cylinder heads 
covered by this manual. 


If machine shop services are not readily available, one al- 
ternative is to install a remanufactured cylinder head from an 
authorized BMW dealer. 


Cylinder head 


The disassembled cylinder head should be inspected for 
warpage and cracks. Check the valve guides and valve seats 
for wear before machining a warped head. Always decarbon- 
ize and clean the head before inspecting it. A high-quality 
straight edge can be used to check for warpage. 


Visually inspect the cylinder head for cracks. If a cracked 
cylinder head is suspected and no cracks are detected 
through the visual inspection, have the head further tested for 
cracks by an authorized BMW dealer. A cracked cylinder head 
must be replaced. 


NOTE — 

When replacing the cylinder head on engines with re- 
movable camshaft carriers, be sure to check the cam- 
shaft carrier bearing surfaces for warpage. 


A warped cylinder head can be machined provided no 
more than 0.3 mm (0.012 in) of material is removed. If further 
machining is required, the head should be replaced. Remov- 
ing more than this amount will reduce the size of the combus- 
tion chamber and adversely affect engine performance. A 0.3 
mm thicker gasket is available from an authorized BMW parts 
department for machined heads. 


Before machining the head to correct for warpage, measure 
the total height (thickness of the cylinder head). See Fig. 9. 
Minimum height specifications are given in Table a. 


Table a. Cylinder Head Height 


Minimum height 
(dimension A) 


139.55 mm (5.494 in) 
139.7 mm (5.500 in) 


New 


Engine 


140.0 mm (5.512 in) 
140.0 mm (5.512 in) 


4-cylinder 


6-cylinder 
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Fig. 9. Front view of cylinder head showing minimum resurfacing di- 
mension (A). 


Camshaft 


Camshaft wear is usually caused by insufficient lubrication. 
Visually inspect the camshaft lobes and journals for wear. 
Camshaft wear specifications are given in Table b. 


Table b. Camshaft Specifications 


4-cylinder engines 
Axial play 
M42 engine 
M44 engine 
Radial play (Plastigage) 
M42 engine 
M44 engine 


0.065-0.150 mm (0.0025-0.0059 in) 
0.065-0.150 mm (0.0025-0.0059 in) 


0.020-0.061 mm (0.0008-0.0024 in) 
0.040-0.082 mm (0.0016-0.0032 in) 


; 6-cylinder engines 


Axial play : 
All 0.020-0.054 mm (0.0008-0.0021 in) 


Radial play (Plastigage) 


All 0.150-0.330 mm (0.006-0.013 in) 


NOTE — 

¢ On M44 engines, check the oil sprayer tube in the top 
of the cylinder head cover and the tube seal in the cyl- 
inder head. A clogged sprayer tube or a defective seal 
will reduce oil flow to the camshaft. See Fig. 10. 


* If the camshaft is being replaced due to cam lobe 
wear, the corresponding rocker arms or cam followers 
should also be replaced to avoid damaging the new 
camshaft. 
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0012 
Fig. 10. Location of camshaft oil sprayer tube seal in M44 cylinder 
head (arrow). 


Hydraulic valve adjusters, 
checking and replacing (M44 engine) 


The M44 engine uses hydraulic valve adjusters (HVA) to 
keep valve clearances within a limited working range. See Fig. 
11. HVAs are sealed units and require no maintenance. 


1. Camshafts 

2. Rocker arms 

3. Hydraulic valve adjusters (HVA) 
4. Valve and conical valve spring 


0012521 


Fig. 11. Cutaway view of M44 cylinder head. 


Under some circumstances, such as a cold start, the hy- 
draulic units may become noisy. Hydraulic valve adjuster 
noise is usually a high-pitched tapping or chattering noise. In 
most instances, this is considered normal as long as the noise 
goes away in a few minutes (maximum 20 minutes). If the 
noise does not go away, either the hydraulic unit is faulty or 
the oil pressure to the adjuster(s) is low. 
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NOTE — 


Before checking valve adjusters, make sure engine oil 
is fresh and at proper level. 


1. Run engine until it reaches normal operating tempera- 
ture. 


2. Turn engine off and remove top engine cover, spark 
plugs, and cylinder head cover. See 113 Cylinder 
Head Removal and Installation. 


3. Use a plastic or wooden stick to press down on top of 
rocker arm end (side away from camshaft). If any play 
can be detected, the HVA is faulty and should be re- 
placed. 


NOTE — 

When checking the HVA, make sure the camshaft lobe 
is facing up so that there is no valve spring pressure on 
the adjuster. 


4. To remove an HVA, turn engine over until camshaft lobe 
points straight up. Using BMW special tool no. 11 5 
130, depress valve spring and remove rocker arm from 
under camshaft. See Fig. 12. 


0012515 


Fig. 12. BMW special tool no. 11 5 130 (arrow) being used to depress 
valve stem to remove rocker arm. 


WARNING — 


Removed rocker arms must be reinstalled in the 
same locations. 
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5. Pull hydraulic valve adjuster straight out of cylinder 
head. See Fig. 13. 


0012517 


Fig. 13. Remove hydraulic valve adjuster by pulling straight out of cyl- 
inder head (arrow). 


6. Installation is reverse of removal. Be sure to inspect 
HVA bore in the cylinder head for wear or scoring. 


Tightening Torque 

¢ Cylinder head cover to cylinder head/timing chain cover 
MG DOM ici cce te eed ov teal yo 10 Nm (89 in-Ib) 
MZ DOlticc dec higtanneaeethecaah 4 15 Nm (11 ft-lb) 


Hydraulic cam followers, 
checking and replacing 
(M42 and all 6-cylinder engines) 


The M42 engine and all 6-cylinder engines use self-adjust- 
ing hydraulic cam followers to keep the valve clearances with- 
in a limited working range. The cam followers are sealed units 
and require no maintenance. See Fig. 14.. 


Under some circumstances, such as a cold start, the cam 
followers may become noisy. Hydraulic cam follower noise is 
usually a high-pitched tapping or chattering noise. In most in- 
stances, this is considered normal as long as the noise goes 
away in a few minutes (maximum 20 minutes). If the noise 
does not go away, either the follower is faulty or the oil pres- 
sure to the follower is low. Hydraulic cam follower replace- 
ment requires that the camshaft first be removed. 


NOTE — 


Before checking valve adjusters, make sure engine oil 
is fresh and at proper level. 
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Fig. 14. Section view of camshaft (A), hydraulic cam follower (B), and 
valve with conical valve spring (C) used on M52 engine. 


1. Run engine until it reaches normal operating tempera- 
ture. 


2. Turn engine off and remove top engine covers, ignition 
coils, and cylinder head covers. See 113 Cylinder 
Head Removal and installation. 


3. Use a plastic or wooden stick to press down on top of 
cam follower. See Fig. 15. If there is any noticeable 
clearance, the follower is faulty and should be replaced. 


itl 


ae 


ey > 


B11107 
Fig. 15. Hydraulic cam follower in M52 engine being checked. Note 
that camshaft lobe is pointing up. 
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NOTE — 


When checking a cam follower, make sure the corre- 
sponding camshaft lobe is facing up so that there is no 
valve spring pressure on the follower. 


4. To replace a cam follower, remove appropriate cam- 
shaft. Refer to camshaft removal procedures given ear- 
lier. 


5. Once camshaft is out of way, withdraw faulty cam fol- 
lower and replace with new one. Inspect cam follower 
bores for wear and scoring. 


6. Camshaft, timing chain and cylinder head cover reas- 
sembly is reverse of disassembly. 


Tightening Torques 
¢ Camshaft bearing caps to cylinder head 


IMF os de madeainas ote ie ee Ae ak he 15 Nm (11 ft-lb) 
¢ Cylinder head cover to cylinder head/timing chain cover 
NG si Lhe ek bee ces oer a: 10 Nm (89 in-lb) 
* Timing chain hydraulic tensioner to Fig. 16. Valve guide wear being checked with dial indicator. Insert new 
cylinder head—see 117 Camshaft Timing Chain valve until stem end is flush with end of guide (white arrow). 
¢ Timing chain sprocket to camshaft See Table ¢ for wear limits. 


flange (M6)—see 117 Camshaft Timing Chain 


NOTE — 
Valve guides * International Organization for Standardization (ISO) 
tolerance classes are listed in Table c. iSO allowanc- 
BMW does not supply valve guides as replacement parts. If es are based on nominal sizes and should be used to 


a valve guide is excessively worn, it should be reamed to ac- determine proper fit. Most machine shops should 
have this information available 


cept oversized valve stems. Valve guide specifications are iS 


listed in Table c. * Replacement valve guides may be available through i 
aftermarket suppliers. Valve guide replacement re- = 
Valve guides should be checked for wear using a new quires special tools and a press. It is also necessary 
valve. See Fig. 16. Be sure to thoroughly inspect the cylinder to heat the cylinder head and chill the valve guides 
head to ensure that it can be reused before reworking the when replacing the guides. 
guides. 


° BMW supplies oversize valves. See Valves for addi- 
tional information. 


Table c. Valve Guide Specifications 


Specifications M42 engine M42/M44 engines M50 engine M50, M52, S50 US, $52 
(1992) (1993-1998) (1992) US engines (1993-1998) = 
Valve guide wear, maximum (valve tilt ; = 
clearance measured with new valve) 0.5 mm (0.020 in) 0.5 mm (0.020 in) 0.5 mm (0.020 in) 0.5 mm (0.020 in) fe, 
Th 
Valve guide inside diameter, installed iam 
(tolerance per iSO allowance H7) Tey 
Standard 7.0 mm (0.276 in) 6.0 mm (0.236 in) 7.0 mm (0.276 in) 6.0 mm (0.236 in) , 
Oversize 1 7.1 mm (0.279 in) 6.1 mm (0.240 in) 7.1 mm (0.279 in) 6.1 mm (0.240 in) (a) 
Oversize 2 7.2 mm (0.283 in) 6.2 mm (0.244 in) 7.2 mm (0.283 in) 6.2 mm (0.244 in) | 
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Valves 


Valve specifications are listed in Table d. Remove carbon 
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deposits from the valves using a wire brush or wire wheel. 


Specification M42 engine 
(1992) 


Valve head dia. 
Intake 
Exhaust 


Valve stem dia. 
Standard 
Intake 
Exhaust 
Oversize 1 


Intake 


Exhaust 


33.0 mm (1.299 in) 
30.5 mm (1.201 in) 


6.975-0.015 mm 
(0.2746-0-0006 jn) 

6.960-0.015 mm 
(0.2740-0.0006 in) 


7.075-0.015 mm 
(0.2785-0.0006 jn) 

7.060-0.015 mm 
(0.2779-0.0006 jn) 


Table d. Valve Specifications 


M42/M44 engines 
(1993-1998) 


33.0 mm (1.299 in) 
30.5 mm (1.201 in) 


5.975 0.015 mm 
(0.2352-0.0006 jn) 

5.960-0.015 mm 
(0.2345-0.0006 in) 


6.075-0.015 mm 
(0.2392-0.0006 jn) 

6.060-0.015 mm 
(0,.2386-0.0006 jn) 


M50 engine 
(1992) 


33.0 mm (1.299 in) 
30.5 mm (1.201 in) 


6.975 -0.015 mm 
(0.2746-0.0006 jn) 

6.960 -0.015 mm 
(0.2740-0.0006 jn) 


7.075-0.015 mm 
(0.2785-0.0006 jn) 

7.060-0.015 mm 
(0.2779-0.0008 jn) 


M50, M52 engines | $50 US/S52 US 
(1993-1998) engine (1995-1998) 


33.0 mm (1.299 in) 
30.5 mm (1.201 in) 


5.975 -0.015 mm 
(0.2352-0.0006 jn) 

5.960 -0.015 mm 
(0.2345-0.0006 jn) 


_ | 6.075-0.015 mm 


(0.2392-0.0006 jn) 
6.060-0.015 mm 
(0.2386-0.0006 in) 


30.0 mm (1.181 in) 
27.0 mm (1.063 in) 


5.975 -0.015 mm 
(0.2352-0.0006 jn) 

5.960 -0.015 mm 
(0.2345-0.0006 jn) 


6.075-0.015 mm 
(0.2392-0.0006 jn) 

6.060-0.015 mm 
(0.2386-0.0006 jn) 


Oversize 2 
Intake 


Exhaust 


7.175-0.015 mm 
(0.2825-0.0006 jn) 

7.160-0.015 mm 
(0.2819-0.0006 jn) 


6.175-0.015 mm 
(0.2431-0.0006 jn) 

6.160-0.015 mm 
(0.2425-0.0006 jn) 


7.175-0.015 mm 
(0.2825-0.0006 in) 

7.160-0.015 mm 
(0.2819-0.0008 jn) 


6.175-0.015 mm 
(0.2431-0.0006 jn) 

6.160-0.015 mm 
(0.2425-0.0006 jn) 


6.175-0.015 mm 
(0.2431-0.0006 jn) 

6.160-0.015 mm 
(0.2425-0.0006 jn) 
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Valves, leak test 


To test the valves for leakage, the camshafts and camshaft 
carriers (where applicable) should first be removed. Install the 
valve assemblies and the spark plugs in each cylinder. Place 
the cylinder head on a workbench with the combustion cham- 
ber facing upward. Fill each combustion chamber with a thin 
non-flammable liquid, such as a parts cleaning fluid. After fif- 
teen minutes, check the level of the fluid. If the fluid level in any 
cylinder drops, that cylinder is not sealing properly. 


Valve Stem Oil Seals 


The purpose of the valve stem oil seal is to prevent excess 
oil from entering the combustion chamber. The sign of faulty 
valve stem oil seals is excessive oil consumption and smoke 
from the exhaust immediately after starting and during decel- 
eration 


NOTE — 


Valve stem oil seals should not be reused. If valves are 
removed, new valve stem oil seals should be installed. 


Valve stem oil seal replacement requires that the cylinder 
head be disassembled and the valves removed as described 
above under Valves, removing and installing. 


NOTE — 

BMW special tools are available to remove the valve ' 
stem oil seals. As an alternative, standard valve seal i 
removal tools are available from most automotive parts = 
stores. See Fig. 17. = 


cece | 
ea 


Fig. 17. Valve stem oil seal being removed from valve guide. 


Lubricate the new seals and install them using hand pres- 
sure only. Be sure to install the valve spring seat(s) before in- 
stalling the seal. 
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Valve Seats Valve Springs 
The valve seats should be resurfaced whenever new valves The vaive springs should be checked for fatigue. To quickly 
or valve guides are installed. Cutters are required to resurface check the springs, line them up in a row. Place a straight edge 
the seats. Always check the valves for leaks after recondition- across the top of the springs. Any spring that is significantly 
ing a valve seat as described above. Table e lists valve seat shorter than the others is worn and should be replaced. 
dimensions. 
NOTE — 
NOTE — Valve spring specifications and wear limits are not 
Standard size replacement valve seats are not avail- available from BMW. 


able from BMW. Replacement valve seats are only 
available from BMW in 0.4 mm oversize (oversized in 
both height and diameter). The manufacturer does not 
provide specifications for valve seat replacement for 
the engines covered by this manual. 


Table e. Valve Seat Dimensions 


S50US/S52US 
engines (1995- 
1998) 


M50/M52 engines 
(1993-1998) 


M42 engine M42 engine 


(1993-1995) 


M44 engine 
(1996-1998) 


Specification 


Valve seat 
angle 


1.65 + 0.25 mm 
(0.065 + 0.014 in) 


2.0+0.25mm 
(0.079 + 0.014 in) 


1.65 + 0.25 mm 
(0.065 + 0.014 in) 


2.0 + 0.25 mm 
(0.079 + 0.014 in) 


1.65 + 0.25 mm 
(0.065 + 0.014 in) 


1.65+0.25mm 
(0.065 + 0.014 in) 


1.65 + 0.25 mm 
(0.065 + 0.014 in) 


1.65 +0.25 mm 
(0.065 + 0.014 in) 


(0.055-0.075 in) 


exhaust 


(0.055-0.075 in) (0.065 + 0.014 in) 


Valve seat outside dia. (B) 


32.4 mm (1.276 in) | 32.4 mm (1.276 in) 
30.1 mm (1.185 in) | 30.1 mm (1.185 in) | 30.1 mm (1.185 in) 


intake 32.4 mm (1.276 in) 32.4 mm (1.276 in) 


30.1 mm (1.185 in) 


32.4 mm (1.276 in) 
29.4 mm (1.157 in) 


29.4 mm (1.157 in) 
26.4 mm (1.039 in) 


exhaust 


CYLINDER HEAD AND VALVETRAIN, RECONDITIONING = 


CAMSHAFT TIMING CHAIN 117-1 
117 Camshaft Timing Chain 

GENERAL ........................005, 117-1 Camshaft timing chains, removing 
(6-cylinder engines) ..................-0-- 117-7 

Cee MING CHAIN, 117-2 Camshaft timing chains, installing 
Camatiafi ming chain, ramaviney (6-cylinder engines) ...............0000 117-11 
(4-cylinder engines) ...........000.eeaee 117-2 VANOS (VARIABLE VALVE TIMING) .. .117-14 
Camshaft timing chain, installing VANOS system operation, testing .......... 117-14 
(4-cylinder engines) ...........-+.eeeeee 117-4 VANOS control unit, removing ............. 117-16 
CAMSHAFT TIMING CHAINS VANOS control unit, installing ee ee eee ee 117-17 

6-CYLINDER.................--.00005. 117-6 

GENERAL 6-cylinder engines use two chains to drive the camshafts. A 


This repair group covers timing chain repair information for 
the 4- and 6-cylinder engines. 


4-cylinder engines use one double-row chain to drive the 
dual overhead camshafts. See Fig. 1. 


0011961 


Fig. 1. M44 engine valvetrain chain drive. M42 engine is similar. 


primary chain is driven off the crankshaft and drives the prima- 
ry sprocket on the exhaust camshaft. The secondary chain 
drives the intake camshaft. Each chain is tensioned by a hy- 
draulic tensioner. See Fig. 2. 


The timing chains are lubricated by engine oil and do not re- 
quire maintenance. A worn timing chain and sprockets can 
lead to noisy operation and erratic valve timing. A faulty ten- 
sioner can also cause timing chain noises. 


L_V 


Secondary 
chain tensioner 


Secondary In) 
chain (ga 
B11115 —— | 
Fig. 2. Cutaway view of camshaft timing chains on 1993 and later 6- 
cylinder engine with VANOS. 


Primary chain 


NOTE — 
See 100 Engine—General for engine code and applica- 
tion information. 


GENERAL (= 
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CAMSHAFT TIMING CHAIN, 
4-CYLINDER 


Special BMW service tools are needed for timing chain re- 
moval and installation procedures. The special tools assure 
proper timing of the valvetrain. Precise marks to set the timing 
on the camshafts are not provided for reassembly. Read the 
procedures through before beginning the job. 


CAUTION — 
{f the camshafts are not properly timed, the pis- 


tons can contact the valves. 


Camshaft timing chain, removing 
(4-cylinder engines) 


1. Disconnect negative (—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 


manual on page vii. 


2. Drain engine coolant. Drain engine block by removing 
block drain. Remove radiator cooling fan shroud and 
cooling fan. See 170 Radiator and Cooling System.. 


WARNING — 
Allow the engine to cool before opening or draining 
the cooling system. 


CAUTION — ; 
On cars with viscous-type fan clutch, fan has left 
hand threads. 


NOTE — 
The block drain plug is located on the exhaust side of 
the engine, below cylinder no. 4. 


. 3. Remove cylinder head cover. See 113 Cylinder Head 
Removal and installation. 


NOTE — 


Make note of the arrangement of the rubber insulators 
when removing the cylinder head cover mounting bolts. 


4. Loosen spark piugs. See 120 Ignition System. 


_ 5. Disconnect coolant hoses from thermostat housing on 
front of cylinder head. Unboit thermostat housing from 
cylinder head. 


6. Remove cylinder identification sensor from upper tim- 


ing chain cover. Remove upper timing chain cover. See 
Fig. 3. 


CAMSHAFT TIMING CHAIN, 4-CYLINDER 
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Fig. 3. Upper timing chain cover mounting bolts (arrows). Thermo- 


stat housing shown removed. Cylinder identification sensor 
(A) also shown. 


7. Set engine to approximate TDC by rotating in normal 
operating direction until camshaft lobes at cylinder no. 
1 are facing up and toward each other. See Fig. 4. 


S 


uate 


4 


0011998 
Fig. 4. Engine set to approximate TDC. Cylinder no. 1 camshaft 
lobes face in and sprocket arrows point up (arrows). 


8. Remove air conditioning drive belt. Loosen and push 
aside air conditioning compressor. Remove air condi- 
tioning compressor mounting bracket. See 640 Heat- 
ing and Air Conditioning. 


9. Remove engine drive belts and coolant pump pulley. 
See 020 Maintenance Program. 


10. Secure crankshaft vibration damper to prevent crank- 
shaft from turning. Using a socket, loosen vibration 
damper hub center bolt. 
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11. 


NOTE — 

The vibration damper center bolt is very tight. A heavy 
duty holding device, such as BMW special tool no. 11 2 
150, should be used to hold the vibration damper hub 
stationary while the bolt is loosened. 


Using loosened bolt at vibration damper, turn crank- 
shaft to TDC and lock in position by inserting BMW 
special tool no. 11 2 300 through transmission bell- 
housing. See Fig. 5. 


NOTE — 
* If necessary, remove plug from locating bore in lower 
edge of bell housing. 


* Confirm that locking tool has been correctly installed 
* py trying to rotate the crankshaft. 


Fig. 5. 


pee Ge 
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BMW special tool no. 11 2 300 installed through bellhousing 
and into flywheel to lock crankshaft at TDC (arrow). 


412. Lock camshafts at TDC by mounting BMW special tool 


no. 11 3240 over square ends of camshafts. See Fig. 6. 


¢ Check that tool is squarely seated on cylinder head 
gasket surface. If necessary, rotate camshafts slightly 
using an open-end wrench at hex on camshafts. 


CAUTION — 
The camshafts must be locked in the TDC position 
using the special service tool before removing the 


timing chain. The tool holds the camshafts parallel 
to each other and perpendicular to the valve cover 
gasket surface. 


13. Remove lower timing chain cover mounting bolts and 


carefully lift cover off. Clean sealing surfaces and gas- 
ket grooves. See Fig. 7. 


14, Remove hydraulic chain tensioner from right side of cyl- 


inder head. See Fig. 8. 
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bie. 6. BMW special tool no. 11 3 240 installed on rear of camshafts 
to position camshafts at TDC. (M44 camshafts shown. Other 
engines are similar. 
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Fig. 7. Lower timing chain cover mounting bolts (arrows). Bolts A 
are installed through hollow locating dowels. 
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Fig. 8. Hydraulic chain tensioner plug (arrow). 
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15. Remove mounting bolts from left and right camshaft 
sprockets. 


16. On M42 engines, remove upper bolt on right side chain 
guide and unbolt lower timing chain guide below crank- 
shaft. 


17. Remove camshaft sprockets from camshafts together 
with chain and crankshaft sprocket. Note Woodruff key 
when removing crankshaft sprocket. 


CAUTION — 
The crankshaft must not be allowed to rotate 


when the timing chain is removed. The pistons 
can contact the valves. 


Camshaft timing chain, installing 
(4-cylinder engines) 


Inspect all sprockets for wear or damage. Inspect the chain 
guide and tensioner rails for grooves caused by chain contact. 
Replace any part that is worn. If any of the sprockets are worn, 
the chain and sprockets are replaced as an assembly. 


The procedure outlined below assumes that the camshafts 
and the crankshaft are locked in the TDC installation position 
with special tools (shown earlier in Fig. 5 and Fig. 6). 


1. Instail timing chain to crankshaft sprocket, then slide 
sprocket on crankshaft while aligning woodruff key. 


2. Place camshaft sprockets on chain, then place sprock- 
ets on camshafts so that arrows on sprockets point up 
and elongated holes in sprockets are centered to 
tapped holes in camshafts. See Fig. 9. 


Fig. 9. Camshaft sprockets correctly installed with arrows pointing 
up and bores centered to tapped holes (M44 engine). 


3. On M44 engine: Place cylinder position sensor plate on 
intake camshaft sprocket so that arrow on sensor plate 
points up. 
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4. Install and hand-tighten sprocket mounting bolts. 
5. On M42 engine: Install lower chain guide. 


6. On M44 engine: Remove allen-head retaining screw at 
left chain-guide. Turn slotted-head of adjusting sleeve 
so that sleeve contacts cylinder head. Then install and 
tighten allen-head screw fully. See Fig. 10. 


0011999 
Fig. 10. Left upper chain guide adjusting sleeve (arrow). Note cam- 
shaft position 


CAUTION — 

Different hydraulic chain tensioners were used 
during manufacture, depending on engine type. 
See Fig. 11. Note that the late style tensioner can 


be retrofitted to the earlier engine, so be sure to 
identify the version of tensioner installed as instal- 
lation instructions vary between the two. 


7. On M42 engine: Disassemble chain tensioner by strik- 
ing outer sleeve against a solid object. This will release 
snap ring and tensioner will separate. See Fig. 12. 


8. On M42 engine: Clamp chain tensioner piston in vice 
"(soft jaws). Slowly compress piston, making sure de- 
tent ring fits into taper of outer sleeve. If necessary, 
press ends of detent ring together. Slowly continue 
pressing tensioner together until snap ring audibly 
clicks into outer sleeve. Measure overall length of ten- 
sioner to confirm correct assembly: 68.5 mm (2.7 in.). 


NOTE — 


The late-style tensioner on the M44 engine can be ret- 
rofitted to the M42 engine. 


M42 Engine 


CCL CC 


M44 Engine bes 
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Fig. 11. Two versions of hydraulic chain tensioners. Original chain ten- 
sioner on M42 engine (top) can be disassembled. Chain ten- 
sioner on M44 engine (bottom) cannot be disassembled. 
Note differences in outer sleeve. Also, the M42 tensioner de- 
tent ring groove is visible when tensioner is extended (arrow). 


/ 


Outer sleeve 


Fig. 12. Disassembled early-style chain tensioner used on M42 en- 
gine. : 


9. On M44 engines: Clamp tensioner piston in vice (soft 
jaws) and squeeze oil from it. Slowly compress piston 
only up to end circlip. Repeat procedure twice to ensure 
all oil is expelled. See Fig. 13. 


10. Install hydraulic chain tensioner to cylinder head. Use a 
new sealing washer on tensioner plug when installing. 


Tightening Torque 
* Chain tensioner to cylinder head ... . 40 Nm (30 ft-lb) 


11. On M42 engines: Release early-style chain tensioner 
by pressing chain guide against tensioner until it un- 
locks and expands out. 


12. Check that chain is now free of slack. Tighten down 
sprocket mounting bolts. 
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[IS 0012507 
Fig. 13. When reinstalling chain tensioner, oil in tensioner piston must 


first be expelled by compressing piston in vise. When com- 
pressing piston, only compress up to end circlip (arrow). 


Tightening Torque 
¢ Chain sprocket to camshaft 
flange (M6).............-22.000. 10 Nm (89 in-lb) 


13. Remove crankshaft locking too! from bellhousing and 
camshaft locking tool from rear of cylinder head. 


14. Install lower timing chain cover: 


* Install new crankshaft oil seal in cover. 

* Use new gaskets when installing cover. — = 

* Thoroughly clean profile gasket groove and all gasket = 
sealing surfaces on lower chain cover. 

¢ Apply a small bead of silicon sealer (3-Bond 4209® or ‘} 
equivalent) to joint corners where chain cover meets 7 
head and block. See Fig. 14. rc | 

* Tap cover into position to engage locating dowels. tf) 


¢ Tighten cover mounting bolts alternately andinstages. 


C _ mS 


Fig. 14. Apply sealer (3-Bond 1209® or equivalent) to joint corners - 
where chain cover meets head and block (arrows). {ih} 
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15. Install upper timing chain cover: 


* Thoroughly clean profile gasket groove and all sealing 
surfaces. 

* Apply a small bead of silicon sealer (3-Bond 1209® or 
equivalent) to upper and lower joint corners where 
chain cover meets cylinder head. 

¢ Install new profile gasket to groove in lower chain cover. 

¢ Protect top of profile gasket using thin sheet metal 
(BMW special tool no. 11 2 330 or equivalent). See 
Fig. 15. 

¢ Attach new gaskets to cover with light dabs of gasket 
sealant, hold gaskets in place using cover mounting 
screws. 

* Place upper timing cover into position. Snug down all 
screws, without tightening. Carefully slide out sheet 
metal. 

* Temporarily install cylinder head cover without gasket. 
Install and tighten at least two cylinder head cover 
mounting bolts to seat upper timing chain cover. 

¢ Tighten all upper timing cover screws. 

* Remove valve cover. 
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Fig. 15. When installing upper timing chain cover, use thin sheet metal 
(arrow) to protect profile gasket when installing upper cover. 


Tightening Torque 
* Upper timing chain cover to engine block 
or cylinder head (M6 screws)....... 10 Nm (89 in-Ib) 


16. Install vibration damper while aligning woodruff key. 
Hold crankshaft stationary and tighten mounting bolt. 


Tightening Torques 
¢ Pulley to vibration damper......... 22 Nm (17 ft-lb) 
¢ Vibration damper to crankshaft 

M16 stretch bolt (always replace) . 330 Nm (244 ft-lb) 
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17. Remove crankshaft locking tool from transmission bell- 
housing and camshaft locking too! from rear of cylinder 
head. 


18. Turn engine over by hand in direction of rotation at least 
two full rotations. Reinstall camshaft and crankshaft 
locking tools to check engine timing. Repeat cam timing 
procedure if tools do not fit easily into position. Remove 
locking tools. 


19. Install cylinder head cover as described in 113 Cylin- 
der Head Removal and Installation. 


NOTE -— 


On M44 engines, note oil supply O-ring and replace if 
necessary. 


Tightening Torque 
¢ Cylinder head cover 
to cylinder head (M6 screws)....... 10 Nm (89 in-lb) 


20. Installation of remaining parts is reverse of removal. 
When installing thermostat, make sure arrow or vent 
hole faces up. Refill cooling system as described in 170 
Radiator and Cooling System. 


Tightening Torques 
* Coolant drain plug 

to cylinder block ...............0. 25 Nm (18 ft-lb) 
* Radiator cooling fan 

to coolant pump .................. 40 Nm (80 ft-ib) 
¢ Radiator drain screw to radiator... 2.5 Nm (22 in-lb) 
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Camshaft timing chain removal on 6-cylinder engines re- 
quires that you remove the engine oil pan by raising the en- 
gine and/or lowering the front suspension crossmember. 


Special BMW service tools are needed for timing chain re- 
moval and installation procedures. The special tools assure 
proper timing of the valvetrain. Precise marks to set the timing 
on the camshafts are not provided for reassembly. Read the 
procedures through before beginning the job. 


CAUTION — 
If the camshafts are not properly timed, the pis- 


tons can contact the valves. 


Camshaft timing chains, removing 
(6-cylinder engines) 


1. Disconnect negative (-) cable from battery. 


CAUTION — 
Disconnecting the battery may erase fault code(s) 


stored in control module memory. Check for fault 
codes using special BMW diagnostic equipment. 


2. Drain engine coolant. Drain engine block by removing 
block drain. Remove radiator cooling fan shroud and 
cooling fan. See 170 Radiator and Cooling System.. 


WARNING — 


Allow the engine to cool before opening or draining 
the system. 


CAUTION — 
Radiator fan has left hand threads. 


NOTE — A 


The block drain plug is located on the exhaust side of 
the engine, below cylinder no. 4. 


3. Drain engine oil and remove oil pan. See 119 Lubrica- 
tion System. 


4. Remove alternator cooling duct. 


5. Remove two large coolant hoses from thermostat 
housing. Remove engine lifting bracket and thermostat 
housing from front of cylinder head. 


6. Loosen bolts for coolant pump pulley. Then remove 
drive belts for alternator and A/C compressor. See 020 
Maintenance Program. Remove coolant pump pulley. 


7. Remove drive belt tensioner from front of engine. See 
Fig. 16. 


NOTE — 
On M50 engines with a two-roller drive belt tensioner, 
remove the upper roller to access the tensioner mount- 
ing bolts. 


8. Remove engine speed sensor from lower timing chain 
cover, if applicable. See Fig. 17. 


9. Remove cylinder head cover. See 113 Cylinder Head 
Removal and Installation. 


NOTE — 
Make note of the arrangement of the rubber insulators 
when removing the cylinder head cover mounting bolts. 
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Fig. 17. 1992-1995 M50 engine speed sensor on timing cover (ar- 


10. 


11. 


12. 


13. 


14. 


15. 
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row). 


Unclip and remove baffle cover from above intake cam- 
shaft. See Fig. 18. 


On 1992 engines: Remove upper timing chain cover ( = 
from front of cylinder head. See Fig. 19. 


Loosen spark plugs. See 120 Ignition System. 


Set engine to approximate TDC by rotating in normal 
operating direction until camshaft lobes at cylinder no. = 
1 are facing each other. See Fig. 20. 4 


Set engine to TDC by aligning “O/T” mark (0°TDC) on 
front vibration damper with cast boss on lower timing 
chain cover. See Fig. 21. 


Remove vibration damper mounting bolts and remove (oy 
vibration damper and pulley. See Fig. 22. fil} 
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Fig. 20. Engine set to approximate TDC. Camshaft lobes face in and 
arrows on sprockets point up (arrows). 
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Fig. 21. O/T (0°TDC) mark on vibration damper aligned with boss on 
B11130. timing chain cover (arrow). 


Fig. 19. Upper timing chain cover mounting nuts (arrows) on pre- 17. Lock crankshaft in TDC position by inserting BMW spe- 
VANOS engines. . = 


cial tool no. 11 2 300 through transmission beilhousing 


16. Secure crankshaft hub to prevent crankshaft from turn- and inte haleandlywheel or drive:piate..See Fig. 23. 


ing. Using a socket, loosen but do not remove crank- i 
shaft hub center bolt. NOTE — 
Confirm that the locking tool has been correctly in- 
stalled by trying to rotate the crankshaft. 


NOTE — 

The crankshaft hub center bolt is tightened to a torque 18. Remove crankshaft hub bolt and washer. Remove hub 

of 410 Nm (300 ft-lb). A heavy duty holding device, from crankshaft. 

such as BMW special tool no. 11 2 150, should be used fea 
to hold the crankshaft hub stationary while the bolt is 19. Remove cylinder head cover mounting studs at rear of —— 
loosened, Use a heavy duty 3/4-inch drive socket and head. Lock camshafts at TDC using BMW special tool al 
breaker bar to break the bolt free. no. 11 3 240 at ends of camshafts. See Fig. 24.. ‘ Y 
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2 | Fig. 24. BMW special tool no. 11 3 240 installed on rear of camshafts 
_ to position camshafts at TDC. (M44 camshafts shown. Other 
engines are similar.) 
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Fig. 22. Vibration damper with drive belt pulley being removed. Note . 
hub locating dowel (arrow). 
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Fig. 25. Primary chain tensioner plug (arrow). 


CAUTION — 
¢ Check that tool is squarely seated on cylinder 
B11125 head gasket surface. If necessary, rotate cam- 
shafts slightly using a 24 mm wrench 


ofe co 


Fig. 23. BMW special tool no. 11 2 300 installed through bellhousing 

and into flywheel. ¢ On pre-VANOS engines (engines built up to 8- 
92), the camshaft locking tool may not fit correct- 
ly when the crankshaft is set to TDC. Do not as- 
sume the valve train is out of time. On some 
engines, valve overlap may have been reduced 
as a dealer service campaign to correct for an 
uneven idle. Check the timing by placing a 3mm 
drill bit under the left and right outside edges 
while pressing down on the center of the tool 
(too! center bolts loosened). If the tool now fits, 
the campaign has been done on the engine. 


20. Remove primary chain tensioner plug and primary 
chain tensioner. See Fig. 25. 
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21. On 1993 and later engines: Remove access plugs from 24. On 1993 and later engines: 
VANOS control unit in front of exhaust camshaft * Remove VANOS control unit as described later in this 
sprocket. Remove 4 bolts from exhaust camshaft repair group. 
sprocket (use Torx E10 socket). See Fig. 26. * Remove intake camshaft sprocket mounting nuts. 


¢ Remove intake and exhaust sprockets together with 
secondary chain. Note location of thrust washers and 
spring plate (where applicable) on intake sprocket. 


NOTE — 
Hold the camshaft stationary (at hex on camshaft) 
when loosening or tightening sprocket mounting bolts. 


CAUTION — 
The crankshaft must not be allowed to rotate once 


the timing chain is removed. The pistons can con- 
tact the valves. 


25. On 1992 engines: 


e Remove from intake and exhaust sprocket mounting 
0013056 bolts. 
e Remove sprockets together with secondary chain. 


Fig. 26. Exhaust camshaft mounting bolts (arrows). 
26. Remove bolts holding lower timing chain cover to cylin- 


22. Depress secondary timing chain tensioner and lock der head (use Torx E8 socket). See Fig. 28. 


down by inserting stiff wire into the openings in rear of 
tensioner. See Fig. 27. 


Riser 


Fig. 28. Cylinder head-to-timing chain cover mounting bolts (arrows). 


11181 


27. Using a drift, drive two locating dowels in left and right 


Fig. 27. Secondary timing chain tensioner being locked down on M50 . ae . os 
engine. Press tensioner down and insert locking wire through Sides Of ower aang chain cover ioward fear. of car. Re- a 
holes (arrows). Tensioner on M52/S52 US engines vary slight- oe oe mounting bolts and carefully lift cover off. 

ee Fig. 29. 


23. Remove secondary chain tensioner and lift out primary 
chain guide. 


CAUTION — 
Use care when removing the cover from the cylin- 
der head gasket. If the cover is stuck, use a sharp 
knife to separate it from the head gasket. 
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29. Lift primary chain sprocket off exhaust camshaft and 
remove chain. 


NOTE — 


¢ if any of the sprockets are being replaced due to wear, 
the chain should also be replaced. 


* If the crankshaft sprocket requires replacement, the 
oil pump drive sprocket and chain must be removed 
as described under 119 Lubrication System. 


Camshaft timing chains, installing 
(6-cylinder engines) 


Inspect timing chain sprockets. Sprockets that have worn or 
missing teeth should be replaced. Inspect guide rail and ten- 
sioner rail for deep grooves caused by chain contact. Replace 
any part that is worn. 


B11126 
The procedure outlined below assumes that the camshafts 
Fig. 29. Lower timing chain cover mounting bolts (arrows) and dowel and the crankshaft are locked in the TDC installation position 
locations (A). Coolant hose fitting B is replaced by coolant with special tools (shown earlier in Fig. 23 and Fig. 24). 
pipe pressure fitting in later models. 


NOTE — 
NOTE — On pre-VANOS engines (engines built up to 8-92), the 
camshaft locking tool (Fig. 24) should be raised up on 


¢ The timing chain cover can be removed with the cool- ; : ee 
either side by 3mm (use feeler gauge or drill bits). Be 


ant pump installed. d 
sure the clamping bolts on tool are loose and the center 
¢ Use care when removing the chain cover from the of the tool is contacting the cylinder head surface. This 
coolant pipe or hose at the rear of the cover. service campaign helps improve idle characteristics by 


reducing valve overlap. 
28. Remove remaining Torx bolt from timing chain guide. 


see hig 1. install primary timing chain to crankshaft sprocket and 


tie it up through cylinder head opening. 


2. Using new gaskets and coolant pipe O-ring, insta!l low- | 
er timing chain cover: ts) 


* Drive timing cover dowels in until they just protrude [ 
slightly from sealing surface. —_= 

¢ Apply a small bead of silicon sealer (3-Bond 1209® or it 
equivalent) to corners of cylinder head where timing F 
cover meets cylinder head and engine biock. 

* Tap cover into position to engage dowels. - 

e Install mounting bolts hand tight, including two outer —/4 
Torx bolts from above. 8 

* Drive dowels in flush to front of cover. 

¢ Tighten cover mounting bolts alternately and in stages. 


Tightening Torque cS 


* Lower timing cover to cylinder block Teh 
MZ: ici ces degen Rea Bie eee 15 Nm (11 ft-lb) (us 
MB i ccnnce wee eee ai vatateued 20 Nm (15 ft-lb) aS) 

3. Install oil pan using a new gasket. See 119 Lubrication oe 


Fig. 30. Timing chain guide mounting bolt (A). 


System. 
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4. Mount primary timing chain sprocket to primary chain 
so that arrow on sprocket faces up. Mount sprocket to 
camshaft so that tapped holes in camshaft are on left 
side of elongated holes in sprocket. See Fig. 31. 


BI1ISS 


Fig. 31. Primary timing chain sprocket correctly aligned to exhaust 
camshaft. Elongated sprocket holes should be aligned to left 
side of threaded camshaft holes. 


5. On 1993 and later engines: Install BMW special tool no. 
11-3 390 into primary timing chain tensioner sleeve. 
Thread tool in finger tight until slack is removed from 
chain. 


¢ Check that elongated holes in primary sprocket are 
centered to bolt holes in camshaft and chain is free of 
slack. 


NOTE — 

BMW special tool no. 11 3 390 is a dummy primary 
chain tensioner and simulates the function of the hy- 
draulic tensioner. 


6. Install primary timing chain guide and secondary chain 
tensioner. Tighten mounting bolts. (Tensioner remains 
locked down for now.) 


7. Install cylinder identification trigger piate to front of in- 
take camshaft. On 1993 and later engines, install thrust 
washer to front of intake camshaft. 


8. Install secondary chain sprockets and chain as an as- 
sembly so that arrows on sprockets are pointing up. 
Center mounting holes in sprockets to bolt holes in 
camshafts. See Fig. 32. 


9. On 1993 and later engines: Install thrust washers and 
spring plate (where applicable) to intake cam sprocket. 
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Fig. 32. Secondary chain sprockets being installed. Attach sprockets 
with arrows pointing up and elongated holes centered to 
threaded holes in shaft flange. 


NOTE — 

On engines built beginning from March 1995, the 
VANOS intake cam sprocket assembly was updated to 
include a spring plate and two thrust washers. See Fig. 


washer (0.2 mm) 


Thrust 
washer (0.4 mm) 
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Fig. 33. VANOS spring plate and thrust washers on engines built 3/95 
and later. 


10. On 1993 and later cars, tighten nuts at intake camshaft 
sprocket. 


Tightening Torque (1996 and later) 


¢ Intake camshaft sprocket nut 
to stud (M6) .............. 10 + 1 Nm (89 + 9 in-Ib) 


11. On 1992 engines: Install primary chain tensioner so 
that cutout in tensioner piston engages chain rail. See 
Fig. 34. Check that chain is free of slack. 
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Fig. 34. Primary timing chain tensioner being installed. Piston cutout 
must be in position shown to engage chain rail. 


12. On 1993 and later engines: Install VANOS conirol unit 
as described later in this repair group. 


13. Unlock and release secondary chain tensioner. 


14. On 1992 engines: Tighten intake and exhaust timing 
chain sprocket bolts alternately in two stages, working 
at intake side first. 


Tightening Torques 

* Secondary timing chain sprockets to camshafts 
(M7 Torx bolts) 
Stage Ii. 5 ae hai a eee 5 Nm (44 in-lb) 
Stage 2a sk ekkeee eee ee 22 Nm (17 ft-lb) 


15. On 1992 engines: Install upper timing chain cover to 
cylinder head using a new gasket. Apply a small 
amount of liquid gasket sealer (3-Bond 1209® or equiv- 
alent) around cover alignment dowels. 


16. On 1993 and later engines: Preload primary chain by 
tightening: BMW special tool no. 11 3 390 (dummy 
chain tensioner) to 1.3 Nm (11 in-lb). Then tighten ex- 
haust camshaft sprocket bolts alternately in two stages. 


Tightening Torques (1993 and later engines) 
« Exhaust camshaft sprockets to camshafts 


(M7 Torx bolts) 
StaQ6 Vectastain e oe ee haven 5 Nm (44 in-lb) 
Slage:2.4 hel dwt Alda aaa cinds 22 Nm (17 ft-Ib) 


17. Remove flywheel locking tool from transmission bell- 
housing. Remove camshaft locking tool from rear of 
cylinder head. 


18. Install crankshaft hub and washer while aligning woo- 
druff key. Hold hub stationary and tighten mounting bolt. 
Install vibration damper and pulley, making sure that lo- 
cating pin in hub engages hole in vibration damper. 


NOTE — 


When installing crankshaft hub mounting bolt, the 
stepped (shouldered) side of the washer should face 
the hub. 


Tightening Torques 
* Crankshaft hub to crankshaft (stretch bolt- 


always replace)........ 410 + 20 Nm (300 + 15 ft- -Ib) 
* Vibration damper and pulley 
to crankshaft hub (M8)............ 22 Nm (17 ft-Ib) 


19. Turn engine over by hand in direction of rotation at least 
two full rotations. Reinstall camshaft and crankshaft 
locking tools to check engine timing. Remove locking 
tools if no faults are found. 


NOTE — 


On pre-VANOS engines, be sure to install the 3mm drill 
bits on left and right sides of tool. 


20. On 1993 and later engines: Remove BMW special tool 
11.3 390 (dummy tensioner). Install primary chain ten- 
sioner so that cutout in tensioner piston engages the 
chain rail. See Fig. 34. Install and tighten access plugs 
in VANOS control unit. 


Tightening Torques 
¢ Access plugs 


to VANOS control unit............. 50 Nm (37 ft-lb) 
« Primary timing chain tensioner to tensioner sleeve 

M50/S50US engine .............. 50 Nm (37 ft-lb) 

M52/S52US engine .............. 40 Nm (80 ft-Ib) 


21. Install cylinder head cover mounting studs. Install oil 
baffle cover. Install cylinder head cover. 


Tightening Torque 
¢ Cylinder head cover 
to cylinder head..............-4. 10 Nm (89 in-Ib) 
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22. Installation of remaining parts is reverse of removal, 
noting the following: 


* When installing thermostat, make sure arrow or vent 
hole faces up, if applicable. 

* Refill cooling system as described in 170 Radiator 
and Cooling System. 

¢ instail oil pan as described in 119 Lubrication Sys- 
tem. 

¢ Fill engine with oil and install a new oil filter as de- 
scribed in 020 Maintenance Program. 

¢ Install ground wires at cylinder head cover mounting 
studs and at front of cylinder head and thermostat 
housing, where applicable. 


Tightening Torques 
¢ Coolant drain plug to cylinder block... 25 Nm (18 fi-!b) 
¢ Radiator cooling fan to coolant pump. 40 Nm (30 ft-!b) 


¢ Radiator drain screw to radiator... . 2.5 Nm (22 in-lb) 
* Upper timing chain cover to cylinder head 
MG NUE cease tiie ete sees 10 Nm (89 in-Ib) 
MS. DOlts beet eee eed eee a seas 22 Nm (17 ft-lb) 
¢ VANOS control unit to cylinder head 
MG NU cis ee ee hie ts 10 Nm (89 in-Ib) 
M8 bolt..............2-.--2-06- 22 Nm (17 ft-lb) 
¢ VANOS oil supply pipe to VANOS control unit 


_ banjo bolt. .......... 00... eee 32 Nm (24 ft-lb) 


VANOS (VARIABLE VALVE TIMING) 


1993 and later 6-cylinder engines are equipped with a vari- 
able vaive timing system called VANOS. This system is con- 
trolled by the engine management system and dynamically 
adjusts intake camshaft timing based on engine load, engine 
speed and engine temperature. 


The main components of the VANOS system are the control 
unit with piston housing and integral spool valve, and the mod- 
ified intake camshaft. See Fig. 35. 
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Fig. 35. VANOS control unit with modified intake camshaft. 


VANOS (VARIABLE VALVE TIMING) 


When the engine is running, the piston housing is supplied 
with pressurized engine oil. At idle, the solenoid is in the off 
position (de-energized) and valve timing is maintained in the 
normal position. When the solenoid is energized, the gear cup 
piston moves forward to advance the camshaft by a maximum 
of 12.5°. 


WARNING — 
Special BMW service tools are required to check 


and repair the VANOS system. Read the proce- 
dures through before beginning the job. 


VANOS system operation, testing 


There are 3 special tools required to check VANOS opera- 
tion; an electrical test lead (BMW special tool no. 12 6 410), an 
air line fitting (BMW special tool no. 11 3 450), and a crank- 
shaft TDC locking tool (BMW special tool no. 11 2 300). 


The test lead is used to power the solenoid, simulating the 
ground signal from the DME control unit. The air line fitting 
takes the place of the oil supply line fitting to simulate oil pres- 
sure. The locking tool positions and locks the crankshaft at 
TDC, cylinder no.1. 


1. Remove alternator cooling air duct. 


2. Disconnect crankcase ventilation hose fitting from cyl- 
inder head cover. 


ao 


. Remove top plastic engine covers. Disconnect ignition 
coil harness connectors from coiis. Remove ignition 
coils. 


4. Remove cylinder head cover mounting bolts and re- 
move cylinder head cover. Unclip and remove oil baffle 
cover from above intake camshaft. See 113 Cylinder 
Head Removal and Installation. 


NOTE — 
Note the arrangement of the cylinder head cover bolt 
insulators and gaskets during removal. 


5. Set engine to approximate TDC by rotating in normal 
operating direction until camshaft lobes at cylinder no. 
1 are facing each other. See Fig. 20. 


6. Set engine to TDC by aligning “O/T” mark (O°TDC) on 
front vibration damper with cast boss on lower timing 
chain cover. See Fig. 21. 


7. Lock crankshaft in position by inserting BMW special 
tool no. 11 2 300 through transmission bellhousing and 
into hole in flywheel or drive plate. See Fig. 36. 


NOTE — 


Contirm that the locking tool has been correctly in- 
stalled by trying to rotate the crankshaft. 


CAMSHAFT TIMING CHAIN 117-15 
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Fig. 36. BMW special tool no. 11 2 300 installed through belthousing 
and into flywheel. 


8. Remove oil fine fitting from VANOS control unit. 


NOTE — 


Wrap the VANOS oil line fitting with a shop to absorb 
leaking oil. 


9. Using hollow bolt and seals from oil supply line, install 
BMW special tool no. 11 3 450 (air line fitting) and con- 
nect a supply of compressed air (30-115 psi) to VANOS 
oil fitting. 


10. Measure and record distance between trigger plate 
edge and side of secondary timing chain tensioner. 
See Fig. 37. 
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Fig. 37. VANOS reference measurement (dimension A) between trig- 
ger plate (sender gear) and side of secondary chain tensioner. 


11. Disconnect harness connector from VANOS solenoid. 
Connect BMW special tool no. 12 6 410 (electrical test 
lead) to VANOS solenoid connector. 


« Connect positive (+) test lead to positive (+) terminal of 
battery. Connect negative (—) test lead to chassis 
ground. solenoid should audibly click and intake cam- 
shaft should advance. 


CAUTION — 

¢ Be sure to connect the test harness polarity cor- 
rectly. If the polarity is reversed, the internal diode 
in the VANOS solenoid will be destroyed. Although 
the solenoid will still function with a faulty diode, a 
fault code may be set in the ECM memory. 


¢ To confirm voltage polarity, turn the ignition on 
and check for positive (+) battery voltage at the 
terminal corresponding to the red/white wire in 
the main harness connector. Check that the pos- 
itive terminal (+) in the main connector corre- 
sponds to the same terminal in the solenoid 
connector that is being connected to the battery. 


12. With solenoid actuated, measure and record new dis- 
tance between trigger plate edge and side of second- 
ary timing chain tensioner, as shown in Fig. 37. - 


13. Difference between first measurement (step 10) and 
second measurement (step 12) should be at least 8.5 
mm (0.3346 in.). If any faults are found, solenoid may 
be faulty, or hydraulic controi unit may be faulty or incor- 
rectly installed. 


14. Check VANOS solenoid by removing it from control 
unit. Check that solenoid plunger and control unit 
plunger move freely. Install solenoid using tightening 
torque given below. 


NOTE — 


¢ The solenoid is available as a replacement part. If the 
control unit plunger is sticking, the complete control 
unit will have to be replaced. 


* if the VANOS system does not advance correctly and 
no other faults can be found, it is possible that the 
VANOS control unit may have been installed incor- 
rectly—especially if the camshaft sprockets have pre- 
viously been removed for other repairs. Check the 
installation by removing and reinstalling the control 
unit as described later. 


VANOS (VARIABLE VALVE TIMING) 


117-16 CAMSHAFT TIMING CHAIN 


15. Remove crankshaft locking tool. Remove special test 
equipment. Install oil supply line using new seals and 
reconnect solenoid connector. Remainder of installa- 
tion is reverse of removal. 


Tightening Torque 
* Cylinder head cover to cylinder head. 10 Nm (89 in-Ib) 
¢ VANOS oil supply line to VANOS 


control unit (banjo bolt) ........... 32 Nm (24 ft-lb) 
* VANOS solenoid to VANOS 


control unit... 1... ee 30 Nm (22 ft-lb) 


VANOS control unit, removing 


Special BMW service tools are required to remove and in- 
stall the VANOS control unit. Read the procedure through be- 
fore starting the job. 


1. Remove radiator cooling fan shroud and cooling fan. 
See 170 Radiator and Cooling System. 


CAUTION — 
Radiator fan has left hand threads. 


2.. Remove top plastic engine covers. Disconnect ignition 
coil harness connectors from coils. Remove ignition 
coils. Remove cylinder head cover. Unclip and remove 
oil baffle cover from above intake camshaft.See 113 
Cylinder Head Removal and Installation. 


NOTE — 


Make note of the mounting bolt insulator arrangement 
during removal of the cylinder head cover. 


3. Set engine to TDC by rotating engine in normal operat- 
ing direction until camshaft lobes at cylinder no. 1 are 
facing each other and “O/T” mark (O°TDC) on vibration 
damper lines up with cast boss on lower timing chain 
cover. See Fig. 38. 


4. Lock crankshaft at TDC by inserting BMW special tool 
no. 11 2 300 through transmission bellhousing and into 
flywheel or drive plate. Refer to Fig: 36 given earlier. 


NOTE — 


Confirm that the locking tool has been correctly in- 
stalled by trying to rotate the crankshaft. 


5. Remove three cylinder head cover mounting studs from 
rear of head. Lock camshafts at TDC by mounting 
BMW special tool no. 11 3 240 at ends of camshafts. 
Check that tool is squarely seated on cylinder head 
gasket surface. If necessary, rotate camshafts slightly 
using a 24 mm wrench. Refer to Fig. 24 given earlier. 


VANOS (VARIABLE VALVE TIMING) 
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Fig. 38. Camshafts positioned at TDC—Cyl. No. 1 cam lobes face in 


Note 0/T mark (O°TDC) on vibration damper aligned with boss 
on front cover. 


CAUTION — 

The camshafts must be locked in the TDC position 
using the special service tool or an equivalent be- 
fore removing the timing chain. The arrows on the 


sprockets should not be used to accurately set the 
engine to TDC. The special tool holds the cam- 
shafts parallel to each other and perpendicular to 
the valve cover gasket surface. 


6. Disconnect harness connector and oil line fitting from 


bottom of VANOS contro unit. 


NOTE — 
Wrap the VANOS oil line fitting with a shop rag to ab- 
sorb leaking oil. 


. Remove two access plugs from VANOS control unit in 


front of exhaust camshaft sprocket. Loosen 4 exhaust 
camshaft sprocket mounting bolts but do not remove 
(Torx E10 socket). 


NOTE — 


Removal of the access plugs allows the lower exhaust 
camshaft sprocket mounting bolts to be accessed. 


. Depress secondary timing chain tensioner and lock it in 


down position by inserting a stiff wire into rear of ten- 
sioner. See Fig. 27. 


. Remove VANOS control unit mounting nuts and bolt at 


front of cylinder head. 


CAMSHAFT TIMING CHAIN 117-17 


10. On cars built up to 3/95: Slide control unit off front of 
cylinder head, hand turning the exhaust sprocket clock- 
wise (as viewed from front) as the unit is removed. 


11. On cars built 3/95 and later: Use a spanner tool to ro- 
tate exhaust sprocket until stop on intake sprocket ‘is 
contacted. See Fig. 39. Then slide control unit off front 
of cylinder head. 
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Fig. 40. Primary timing chain tensioner (arrow). Remove tensioner 
slowly to relieve spring tension beneath end plug. 


3. Instali BMW special tool no. 11 3 390 into primary tim- 
ing chain tensioner sleeve. Thread tool in finger tight to 
remove chain slack. | 
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Fig. 39. On VANOS control unit with spring plate (cars built 3/95 and 
later), rotate exhaust camshaft sprocket clockwise until intake NOTE — 
camshaft contacts stop. BMW special tool 11 5 490 shown. BMW special tool no. 11 3:390 is a dummy chain ten- 
sioner and simulates the function of the tensioner. 


VANOS control unit, installing 4. Hand turn secondary sprockets clockwise (as viewed 
from front of engine) until sprockets contact stops. 


CAUTION — 


Incorrect installation of the VANOS control may 5. Apply a small amount of liquid gasket sealer (3-Bond 
result in damage to the engine valvetrain. 1209® or equivalent) to VANOS housing alignment 
dowels on front of cylinder head. Install a new gasket. 


1. Lock camshafts and crankshaft in TDC position with 
BMW special tools as described above in removal pro- 6. Push VANOS piston gear cup into VANOS housing until 
cedure. it bottoms out in housing. Position VANOS control unit 
into place, but do not engage splines on gear cup. 
CAUTION — 
The camshafts and crankshaft must be locked in 7. On cars built up to 3/95: 
ine TDG position ueing BMW special (801s Ne. 1 ¢ Hand turn exhaust sprocket counterclockwise (as a 
viewed from front of engine) only enough to mesh = 
gear cup splines with camshaft gear. (ci) 
¢ Slowly push VANOS control unit in until fully seated, = 


2 300 and 11 3 240. If the camshafts and crank- 
shaft are not at TDC, the valves can contact the 
pistons when the engine is turned over. 


guiding chains in counterclockwise direction. — 

NOTE — = 
Be sure the secondary timing chain tensioner is locked i} 
down and the exhaust camshaft mounting bolts are = 
loose before proceeding. = 

2. Remove primary timing chain tensioner from side of a 


cylinder head. See Fig. 40. 


VANOS (VARIABLE VALVE TIMING) 


417-18 CAMSHAFT TIMING CHAIN 


CAUTION — 
It is critical that the exhaust camshaft sprocket be 
turned only the minimum amount necessary to 


engage the gear cup. If this procedure is done in- 
correctly, the VANOS system may not function 
throughout its full range. 


NOTE — 

As the control unit is installed, the secondary sprockets 
will rotate in the counterclockwise direction. It may be 
necessary to guide sprockets counterclockwise as the 
control unit is installed. 


8. On cars built from 3/95: Use a spanner tool (See Fig. 
39.), turn exhaust sprocket counterclockwise (as 
viewed from front of engine) only enough to mesh 
gear cup splines with camshaft gear. Slowly push 
VANOS control unit towards camshaft until it is fully 
seated, guiding chains in counterclockwise direction. 


CAUTION — . 
Ensure that the first available tooth engages. 


9. Install and tighten control unit nuts and bolt. 


10. Connect harness connector to VANOS solenoid. Using 
new seals, install oil line fitting. 


Tightening Torques 
* VANOS control unit to cylinder head 
MG Ute. ied oo iow eda eed 10 Nm (89 in-lb) 
MB bolt..........-....02 0 eee eee 22 Nm (17 ft-lb) 
* VANOS oil supply line to control unit . 32 Nm (24 ft-lb) 


11. Slowly unlock and release secondary chain tensioner. 


12. Preload primary chain by tightening BMW special tool 
no. 11 2 240 (dummy chain tensioner) to 1.3 Nm (11 in- 
Ib). Then tighten exhaust camshaft sprocket mounting 
bolts alternately in two stages. 


Tightening Torque 

¢ Secondary timing chain sprockets to camshafts 
(Torx bolts) 
DAG Tee cis ne Sa Oe ene eee 5 Nm (44 in-Ib) 
Stage 2.0 cele cee eee eee 22 Nm (17 ft-lb) 


VANOS (VARIABLE VALVE TIMING) 


13. Remove flywheel locking too! from transmission bell- 


housing. Remove camshaft locking tool from rear of 
cylinder head. 


14. Turn engine over by hand at least two full crankshaft ro- 


tations. Reinstall camshaft locking tool and flywheel 
locking tool to make sure ail adjustments are correct. If 
settings are correct, remove locking tools. 


15. Remove BMW special tool 11 2 420 (dummy chain ten- 


sioner) from side of cylinder head. Install primary chain 
tensioner so that cutout in tensioner piston engages 
chain rail. See Fig. 34. Using new seals, install and 
tighten access plugs in VANOS control unit. 


Tightening Torque 
¢ Access plugs to 
VANOS control unit............... 50 Nm (37 ft-ib) 
¢ Primary timing chain tensioner plug to tensioner sleeve 
M50/S50USengine............... 50 Nm (37 ft-!b) 


M52/S52US engine .............. 40 Nm (80 ft-lb) 


16. Install oil baffle cover above intake camshaft. Install 
three cylinder head cover mounting studs to rear of 
head. Install cylinder head cover. 


Tightening Torque 
* Cylinder head cover 
to cylinder head (M6 screws) ...... 10 Nm (89 in-Ib) 


17. Installation of remaining parts is reverse of removal. 


NOTE — 

Be sure to install the ground wires at the cylinder head 
cover mounting studs and at the front of the cylinder 
head, if applicable. 
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119 Lubrication System 


GENERAL .......................0000. 119-1 Oil pan, removing and installing 
(6-cylinder engine, 1992 models)......... 119-4 
TROUBLESHOOTING.................. 119-1 Oil pan, removing and installing 
Oil pressure, checking ..............0005 119-1 (6-cylinder engine, 1993 and later models) . 119-6 
Oil pressure waming system, testing ....... 119-20 OIL PUMP 0... eee 119-8 
OIL PAN... 2.2.6... ccc cece ences 119-2 Oil pump, removing and installing 
; : : : (4-cylinder engine) .................... 119-8 
Dil pans pemoving: and Installing Oil pump, removing and installing 
(4-cylinder engines)................05. 119-2 (6-cylinder engine) ..........ce.eeeee, 419-10 
GENERAL Oil pressure, checking 


The oil pan and the oil pump can be removed with the en- 
gine installed, although engine lifting/support equipment is 
necessary. 


NOTE — 
Oil change procedure and oil filter replacement are 
covered in 020 Maintenance Program. 


All engines are equipped with an oil pressure warning sys- 
tem to help prevent engine damage. Other safety features in- 
clude: 


¢ A filter bypass to provide lubrication should the oil filter 
become clogged. 

¢ An oil pump pressure relief valve to prevent excessive 
system pressure. 


TROUBLESHOOTING 


The lubrication warning system consists of an oil pressure 
switch mounted in the oil circuit and an instrument panel warn- 
ing light. 


CAUTION — 
If the red oil pressure warning light comes on or 


flashes on while driving, always assume that the 
oil pressure is low. 


To perform an oil pressure test, BMW specifies special tools 
that attach to the top of the oil filter housing. The following pro- 
cedure works well using standard automotive oil pressure 
testing equipment attached to the oil pressure switch port in 
the engine. In some engines, however, access to this port 
may be extremely restricted. 


1. Disconnect harness connector from oil pressure switch 
and remove switch. See Fig. 1. 


NOTE — 


Thoroughly clean around the oil pressure switch before 
removing it. 


‘B11149: 


Fig. 1. Oil pressure switch location on M50 engine (arrow). 


TROUBLESHOOTING 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


119 


119-2 LUBRICATION SYSTEM 


Component Location 
¢ Oil pressure switch 
allengines...........050000e on oil filter housing 


CAUTION — 


Some oil may drain out as the oil pressure switch 
is removed. Use a rag to soak up any spills. 


2. Install pressure gauge in place of switch. 


3. With gauge installed, start engine and allow to reach 
operating temperature. Check oil pressure both cold 
and hot. 


NOTE — 
For the most accurate test results, the engine oil (and 
filter) should be new and of the correct grade. 


Oil Pressure 

eldle (minimum)...............00005 0.5 bar (7 psi) 

« Regulated pressure (elevated engine speed) 
4-cylinder engines ........ 4.3 + 0.2 bar (63 + 3 psi) 


6-cylinder engines ............-..- 4.0 bar (59 psi) 


4. Remove pressure gauge and reinstall pressure switch. 


if testing shows low oil pressure, one or more of the follow- 
ing conditions may be indicated: 


¢ Worn or faulty oi! pump. 
- Worn or faulty engine bearings 
© Severe engine wear. 


All of these conditions indicate the need for major repairs. 


Oil pressure warning system, testing 


When the ignition is turned on, the oil pressure warning light 
comes on. When the engine is started and the oil pressure ris- 
es slightly, the oil pressure switch opens and the warning light 
goes out. Make sure the oil level is correct before making 
tests. 


1. Turn ignition switch on. 
* Warning light on instrument panel must light up. 


2. Remove connector from oil pressure switch. 
¢ Warning light on instrument panel must go out. 


OIL PAN 


NOTE — 

If the light does not go out, the wiring to the switch is 
most likely grounded somewhere between the switch 
terminal and the warning light. See Electrical Wiring 
Diagrams at rear of manual for electrical schematics. 


3. If warning light does not light when ignition is on, re- 
move connector from oil pressure switch and use a 
jumper wire to ground connector terminal to a clean 
metal surface. 


NOTE — 

If the warning light comes on, check the switch as de- 
scribed in the next step. If the warning light does not 
come on, the wiring to the instrument cluster or to the 
light itself is faulty. 


4. To test switch, connect an ohmmeter between terminal 
in switch body and ground. With engine off, there 
should be continuity. With engine running, oil pressure 
should open switch and there should be no continuity. 
Replace a faulty switch. 


WARNING — 
Keep in mind that low oil pressure may be prevent- 
ing the switch from turning the light out. If the light 


remains on while the engine is running, check the 
oil pressure as described earlier. Do not drive the 
car until the problem is corrected. The engine may 
be severely damaged. 


OIL PAN 


The oil pan can be removed with the engine installed, al- 
though special engine support equipment will be needed. 


Oil pan, removing and installing 
(4-cylinder engines) 


1. Raise car and place securely on jackstands. 


2. Remove splash shield(s) from under engine, where ap- 
plicable. 


3. Drain engine oil as described in 020 Maintenance Pro- 
gram. 


4. Disconnect vacuum hose adapter from vacuum brake 
booster at rear of engine compartment. 


5. Remove oil dipstick guide tube mounting nut and pull 
guide tube from oil pan. See Fig. 2. 
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NOTE — 


The guide tube is sealed in the pan with an O-ring. 
Check that the O-ring comes out with the tube. Use a 
new O-ring when installing the tube. 


Sor ice9 
Fig. 2. Oil dipstick guide tube mounting nut (arrow) on M44 engine. 
Use new O-ring at base of tube during installation. 


6. Install engine lifting equipment at front engine lifting 
point and raise engine approximately 5 mm (14 inch) 
until engine weight is supported. 


7. Working beneath car, separate steering column shaft 
from steering rack at universal joint. 


* Point wheeis straight ahead before disconnecting shaft 
from rack. Mark steering column shaft joint to steering 
rack spindle. See 320 Steering and Wheel Align- 
ment. 


CAUTION — 
In order to avoid the need for front-end realign- 


ment, do not unbolt power steering rack from sus- 
pension crossmember. 


8. Support suspension crossmember (subframe) from be- 
low using appropriate jacking equipment. 


9. At left and right sides, unboft control arm bushing carri- 
ers from body. Disconnect stabilizer bar links from con- 
trol arms. See Fig. 3. 


0011960 
Fig. 3. Stabilizer bar link nut (A) and control arm bushing carrier bolts 
(B). Right side shown. 


10. Remove bolts from left and right sides of suspension 
crossmember. Remove M10 nuts from bottom of left 
and right engine mounts. Lower crossmember as far as 
possible. See Fig. 4. 


worise 
Fig. 4. Suspension crossmember bolts (A) and lower engine mount- 
ing nut (B). Right side shown. 


11. Remove clamping brackets holding fuel lines to oil pan. 


12. On cars with automatic transmission, remove ATF cool- 
er line brackets from oil pan. 


13. Remove engine drive belt from power steering pump. 
See 020 Maintenance Program. 


14. Unbolt power steering pump bracket. and remove 


bracket with pump. Hang pump from chassis using 
wire. 


OIL PAN 
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15. Remove oil pan screws. Lower and remove oil pan to- 
ward rear. 


CAUTION — 
‘| If the oil pan does not separate easily from the en- 
gine cylinder block, make sure all mounting bolts 


have been removed. If necessary, a few taps with 
a rubber mallet should break it free. Never pry the 
oil pan loose. 


16. Installation is reverse of removal. 


* Thoroughly clean all old gasket material from mating 
surfaces and use a new gasket. 

¢ Apply a small amount of non-hardening sealer (3- 
Bond®1209 or equivalent) to oil pan gasket directly 
below joints for end cover and front timing case cover. 
See Fig. 5. 

¢ When installing oil pan to engine, tighten forward 
screws first, then tighten rear. , 

¢ Fill engine with oil as described in 020 Maintenance 
Program. . 


Fig. 5. Joint-mating areas at oil pan gasket where sealer should be 
applied (arrows). Apply a bead 3 mm wide by 2 mm high. 


WARNING — 
Always use new bolts when mounting the subframe 


to the body. The one-time only bolts should be re- 
placed any time they are removed. 


NOTE — 

The oil pickup is attached to the oil pan using self-tap- 
ping screws. For this reason no threading for the pickup 
is present on new oil pans. Replace the seal for the 
pickup and use the old screws to reattach the pickup to 
the pan. 


Center the steering spindle to the steering rack before in- 
Stalling the steering column shaft. See 320 Steering and 
Wheel Alignment for specific installation markings and pro- 
cedures. 


OIL PAN 


Tightening Torques 
* Control arm bushing carrier 

to body (M10 bolt) ............... 42 Nm (31 ft-ib) 
¢ Engine mount to 

suspension crossmember (M10 nut) . 42 Nm (31 ft-lb) 
¢ Front suspension crossmember 


to body ...........4.. See 310 Front Suspension 
* Oil pan to engine block (M6 bolt) 

BiB OfAde . oe ete ede 10 Nm (89 in-Ib) 

10.9 grade 4s hesci ede beeen 12 Nm (9 ft-lb) 
¢ Power steering pump to bracket 

(self-locking nuts)..........-...5. 22 Nm (16 ft-Ib) 


« Power steering pump bracket to engine 

block or oil pan (self-locking nuts) ... 22 Nm (16 ft-lb) 
¢ Stabilizer bar link to control arm 

MS nut ccs deta eee es 22 Nm (17 ft-lb) 

MA O:NUE. cee en ctor el ite ee 42 Nm (31 Ib-ft) 
¢ Steering column universal joint 

to steering rack spindle (M8 bolt)... . 19 Nm (14 ft-lb) 


Oil pan, removing and installing 
(6-cylinder engine, 1992 models) 


NOTE — 

Cars built up to 9/92 (1992 models) use a different sus- 
pension crossmember than later production cars. Oil 
pan removal procedure on the earlier cars requires that 
the engine be raised and supported from above. 


1. Raise car and place securely on jackstands. 


2. Remove splash shield(s) from under engine, where ap- 
plicable. 


3. Drain engine oil as described in 020 Maintenance Pro- 
gram. 


4. Remove complete exhaust system. See 180 Exhaust 
System. 


5. Remove air filter housing complete with mass air flow 
sensor. See 113 Cylinder Head Removal and Instal- 
lation. 


6. Remove alternator cooling duct from alternator and ra- 
diator support. 


7. Remove radiator cooling fan and fan shroud. Remove 
radiator securing clips at top of radiator. See 170 Radi- 
ator and Cooling System. 


NOTE — 


The radiator cooling fan nut (32 mm wrench) has left 
hand threads. 


8. Remove air plenum from rear of engine compartment. 
See 640 Heating and Air Conditioning. 


9. Release drive belt tension and remove alternator drive 
belt. Remove A/C compressor drive belt. See Fig. 6. 


Bi1143 
Fig. 6. To remove poly-ribbed drive belt, pry cover from front of ten- 
sioner. Then using 8 mm hex key, turn tensioner clockwise 

(arrow) to release tension and slip belt off pulleys. 


10. Unbolt power steering reservoir and pull reservoir off 
engine mount bracket. 


11. Without disconnecting fluid lines, remove power steer- 
ing bracket (with pump) from oil pan and engine block. 
See Fig. 7. Disconnect fluid lines from bracket on en- 
gine mount. Hang pump from chassis using wire. 


12. Without disconnecting refrigerant lines, remove A/C 
compressor from engine block. Hang compressor from 
chassis using wire. See 640 Heating and Air Condi- 
tioning. 


13. Remove oil dipstick guide tube mounting bolt and re- 
move tube. See Fig. 8. 


NOTE — 


The guide tube is sealed in the oil pan with an O-ring. 
Check that the O-ring comes out with the tube. Use a 
new O-ring when installing the tube. 


14. On cars with automatic transmission, remove brackets 
holding ATF cooler lines to oil pan and cylinder block. 
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Fig. 7. Power steering pump mounting bolts (arrows). 
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Fig. 8. Oil dipstick guide tube being removed. Use a new O-ring 
(arrow) during installation. 


15. Install engine lifting equipment at front engine lifting 
point and raise engine just until its weight is supported. 


16. Remove nuts at bottom of left and right engine mounts. 
Remove ground wire from right engine mount. Loosen 
nuts at top of left and right engine mounts (do not re- 
move). 


OIL PAN 


119-6 LUBRICATION SYSTEM 


17,.. Raise engine as much as possible. Check carefully for 22. Installation is reverse of removal. 
obstructions, wiring harness clearance and pinched ; Boa ke : 
hoses or lines as engine is raised. ¢ When installing oil pan, apply a bead of non-hardening 
sealing compound (3-Bond 1209® or equivalent) to 
18. Remove oil pan mounting bolts and lower oil pan to front and rear end cover seam areas on block. 
subframe crossmember. * Position oil pump pickup tube and oil pan onto block 


and install pickup tube using a new gasket. 
* Be sure tab on gasket faces down towards intake of 


NOTE — pickup tube. 
if the oil pan does not separate easily from the engine * Tighten forward oil pan screws first, then tighten rear. 
cylinder block, a few taps with a rubber mallet should ° Fill engine with oil as described in 020 Maintenance 
break it free. Do not pry the oil pan loose. Program. 

* After adding engine oil, start and run engine. Raise en- 

19. Remove oil pump sprocket mounting nut. See Fig. 9. gine speed to 2,500 rpm until oil pressure warning 
Lift sprocket off together with drive chain. lamp goes out (about 5 seconds). 
Tightening Torques 


¢ Engine mount to 
suspension crossmember(M10 nut). . 42 Nm (31 ft-lb) 
* Oil pan to engine block (M6 bolt) 


8.8 Ofade) isso sce eww eee 10 Nm (89 in-Ib) 

10.9 grade ... 6. eee eee 12 Nm (106 in-Ib) 
¢ Oil pump to engine block ...:...... 22 Nm (16 ft-lb) 
* Oil pump sprocket to oil pump shaft 

(M10x1 left-hand thread) .......... 25 Nm (18 ft-lb) 
¢ Power steering pump to bracket 

(self-locking nutS)..............5. 22 Nm (16 ft-lb) 


* Power steering pump bracket to engine 
block or oil pan (self-locking nuts) ... 22 Nm (16 ft-lb) 
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; Oil pan, removing and installing = 
Fig. 9. Oil pump sprocket mounting nut (left-hand thread) on 6-cylin- oe A fo 
ake engine (arrow). la (6-cylinder engine, 1993 and later models) vee! 


NOTE — 
Cars built after 9/92 use a different suspension cross- 
member than earlier production cars. Oil pan removal 
procedure on the later cars requires that the engine be 
20. Unbolt oil pump pickup tube from oil pump. Unbolt oil supported from above and the front suspension cross- 

pump from engine block. See Oil pump, removing member be unbolted and lowered from the chassis. 

i , 
and installing (6-cylinder engine). 


NOTE — 
The oi! pump sprocket nut has left hand threads. 


1. Raise car and place securely on jackstands. 
21. Remove oil pan from rear. e eee 


2. Remove splash shield from under engine, if applicable. | ft 


3. Drain engine oil as described in 020 Maintenance Pro- = 
gram. iS 


4. Remove alternator cooling duct from alternator and ra- 
diator support. 


OIL PAN = 
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5. Remove air filter housing complete with mass air flow 
sensor. See 113 Cylinder Head Removal and Instal- 
lation. 


6. Remove oil dipstick guide tube mounting bolt. Discon- 
nect oil separator hose from base of guide tube and re- 
move tube from oil pan (where applicable). See Fig. 10. 


NOTE — 

The guide tube is sealed in the block using an O-ring. 
Check that the O-ring comes out with the tube. Use a 
new O-ring when installing the tube. 


a 


rc 
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Fig. 10. Oil dipstick guide tube being removed. Use new O-ring (ar- 
row) during installation. 


7. M50/S50US engine: Using a clean syringe; remove 
power steering fluid from fluid reservoir. Disconnect 
power steering fluid lines from steering rack. See 320 
Steering and Wheel Alignment. 


8. M52/S52US engine: Unbolt power steering reservoir 
from engine, then tie to chassis with wire. 


9. Install engine lifting equipment at front engine lifting 
point and raise engine approximately 5 mm (1% inch) 
until engine weight is supported. See Fig. 11. 


10. Working beneath car, separate steering column shaft 
from steering rack at universal joint. 


* Mark steering column shaft joint to steering rack spin- 
dle. Point wheels straight ahead before disconnecting 
shaft from rack. See 320 Steering and Wheel Align- 
ment. 
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Fig. 11. Engine lifting equipment shown installed across engine. 


11. 


12. 


13. 


14. 


15. 


16. 


CAUTION — 
In order to avoid the need for front-end realign- 
meni, do not unbolt power steering rack from sus- 
pension crossmember. 


Support suspension crossmember from: below using 
appropriate jacking equipment. 


Loosen nuts at top of left and right side engine mounts. 
Remove nuts from bottom of left and right side engine 
mounts. 


At left and right sides, unbolt control arm bushing carri- 
ers from body. Disconnect stabilizer bar links from con- 
trol arms. Refer to Fig. 3. 


Remove bolts from left and right sides of suspension 
crossmember and lower front axle as far as possible. 


Remove fuel line clamping brackets from oil pan. On 
cars with automatic transmission, remove ATF cooler 
line brackets from oil pan. 


Remove oil pan screws. Lower and remove oil pan for- 
ward to remove. 


CAUTION — 


if the oil pan does not separate easily from the en- 
gine cylinder block, a few taps with a rubber mallet = 
should break it free. Do not pry the oil pan loose. | 


OILPAN = 
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17. Installation is reverse of removal. 


¢ Thoroughly clean all old gasket material from mating 
surfaces and use a new gasket. 

* Apply asmall amount of non-hardening sealer (3-Bond 
1209® or equivalent) to oil pan gasket directly below 
joints for end cover and front timing case cover. See 
Fig. 12. 

* Tighten oil pan bolts starting at front first, working to- 
ward back (transmission) end. 

* Fill engine with oil as described in 020 Maintenance 
Program. 

* After adding engine oil, start and run engine. Raise en- 
gine speed to 2,500 rpm until oil pressure warning 
jamp goes out (about 5 seconds). 


0011957 


Fig. 12. Joint-mating areas at oil pan gasket where sealer should be 
applied (arrows). Apply a bead 3 mm wide by 2 mm high. 


WARNING — 

« Always use new bolts when mounting the sub- 
frame to the body. The one-time only bolts should 
be replaced any time they are removed. 


¢ Special installation instructions apply when in- 
stalling the front suspension crossmember to the 
body. See 310 Front Suspension for fastener 
specifications and tightening torques. 


Center the steering spindle to the steering rack before in- 
stalling the steering column shaft. See 320 Steering and 
Wheel Alignment for more specific procedures. 
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Tightening Torques 
¢ Control arm bushing carrier 

to body (M10 bolt) ..............- 47 Nm (35 ft-lb) 
¢ Engine mount to 

suspension crossmember(M10 nut). . 42 Nm (31 ft-lb) 
* Oil pan to engine block (M6 bolt) 


BB grade ....... eee eee ees 10 Nm (89 in-Ib) 

10.9 grade ....... 2. eee eee eee 12 Nm (106 in-lb) 
¢ Stabilizer bar link 

to control arm (M10 nut)........... 42 Nm (31 Ib-ft) 


* Steering column universal joint 

to steering rack spindle (M8 bolt)... . 19 Nm (14 ft-lb) 
¢ Suspension crossmember 

to body............5. See 310 Front Suspension 
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Oil pump, removing and installing 
(4-cylinder engine) 


Oil pressure on M42 and M44 engines is generated by a 
gear-type pump mounted to the rear of the front engine cover 
(timing chain case). The pump is gear-driven off the front of 
the crankshaft. 


NOTE — 

Oil pump removal requires lowering of the front sus- 
pension and removal of the oil pan, as well as removal 
of the timing chain assembly. 


1. Disconnect negative (-) battery cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Drain engine oil as described in 020 Maintenance Pro- 
gram. 


3. With engine cold, drain coolant. See 170 Radiator and 
Cooling System. 


4. Remove top cover from oil filter housing to allow engine 
oil to drain into oil pan. Remove oil pan as described 
earlier. Reinstall oil filter cover. 


5. Remove alternator. Unbolt power steering pump from 
bracket, then remove alternator mounting bracket. See 
121 Battery, Starter, Alternator. 


6. Remove crankshaft vibration damper and hub. Then re- 
move upper and lower timing chain covers, complete 
timing chain, chain sprockets and chain guides. See 
117 Camshaft Timing Chain. 


7. Unbott timing chain case from front of engine. See Fig. 13. 
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Fig. 13. Timing chain case mounting bolts (arrows) on M44 engine. 


8. Remove cover from oil pump on rear of timing chain 
case. See Fig. 14. Inspect oil pump gears and oil pump 


cavity in timing chain case for wear and/or scoring. 
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Fig. 14. Oil pump cover mounting bolts (arrows) on M44 engine. 
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9. Installation is reverse of removal. 


* Replace all gaskets and O-rings. 

* Install a new rubber seal (profile gasket) between top 
of timing chain case and cylinder head. 

¢ Be sure to Morouahly clean sealing surfaces. 

e Use 3-Bond 1209” or equivalent sealant on both sides 
of seal before installing. 


10. Protect profile gasket using thin sheet metal (BMW 
special tool no. 11 2 330) when installing timing chain 
case. See Fig. 15. 


* Apply a thin coating of grease to both sides of sheet 
metal tool and to top surface of profile gasket. 

* Place sheet metal between gasket and cylinder head 
and carefully slide upper chain cover into position. 

¢ Tighten all mounting bolts and then carefully withdraw 
sheet metal. Install timing chain as described in 117 
Camshaft Timing Chain. 
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Tt 
Fig. 15. Use thin sheet metal (arrow) to protect profile gasket during mA 
installation of timing chain case. Carefully withdraw sheet s<" 
metal after tightening fasteners. 


Tightening Torques 
* Timing chain case to engine block — 
MG: .c.22c 3008 doe ilae ed ete 10 Nm (7.5 ft-lb) ir ™ 


| 
MBs a hd aed ee Seek 22Nm (16 ft-lb) ff) 
* Thermostat housing to upper — 
timing chain cover(M6)............ 10 Nm (89 in-Ib) 
* Oil filter cover , = 
to oil filter housing (M8) ........... 25 Nm (18 ft-lb) a 
* Oil pump cover to = 
timing chain case (M6)............ 10 Nm (89 in-Ib) 
¢ Oil pan to engine block (M6 bolt) 
8.8 Grade: eo. ee clan ere tees 10 Nm (89 in-!b) 
10.9 grade ...............-00-. 12 Nm (106 in-lb) 
¢ Alternator to alternator bracket ..... 43 Nm (82 ft-lb) 
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Oil pump, removing and installing 
(6-cylinder engine) 


Oil pressure on the 6-cylinder engines is generated by a 
gear-type pump bolted to the bottom of the engine block. The 
oil pump is chain driven off the front of the crankshaft. 


NOTE — 

Oil pump removal requires raising the engine (cars built 
up to 9-92) or lowering the front suspension crossmem- 
ber (cars built from 9-92) to remove the oil pan. 


1. Drain oil as described in 020 Maintenance Program. 


2. Remove oil pan as described earlier. 


3. Remove oil pump sprocket mounting nut (left-hand 
thread). See Fig. 16. Lift sprocket off together with drive 
chain. 
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Fig. 16. Oil pump sprocket mounting nut (left-hand thread) on 6-cylin- 
der engine (arrow). 


4. Remove mounting bolts from oil pump and oil pump 
pickup tube. Withdraw pump. 


NOTE — 
* Note any spacers between pump and engine block. 
See Fig. 17. 


* Note position of locating dowels. 
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Fig. 17. Oil pump mounting points (1) and pickup tube mounting 
points (2). 


5. Remove cover from oil pump and check for wear or 
scoring. Spin oil pump shaft and check that gears turn 
smoothly. Replace pump if gears spin with difficulty or 
any wear is present. 


6. Installation is reverse of removal, noting the following: 


* Align sprocket splines to oil pump shaft splines before 
tightening sprocket nut. 


Tightening Torques 


¢ Oil pump to engine block (M8)...... 22 Nm (16 ft-lb) 
* Oil pan to engine block (M6 bolt) 

8.8 grade .............. eee eee 10 Nm (89 in-lb) 

10.9 grade .................05. 12 Nm (106 in-Ib) 
¢ Oil pump sprocket to oil pump shaft 

(M10x1 left-hand thread) .......... 25 Nm (18 ft-!b) 
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GENERAL Troubleshooting and testing of the engine management 


This repair group covers repair and component replace- 
ment information for the ignition system. 


NOTE — 
¢ Spark plug replacement is covered in 020 Mainte- 
nance Program. 


¢ For fuel related troubleshooting and testing, see 130 
Fuel Injection. 


All engines covered by this manual use an advanced en- 
gine management system. The engine management system 
incorporates on-board diagnostics, fuel injection, ignition and 
other advanced engine control functions. 


Table a. Engine Management System Variants 


Engine code System 
4-cylinder 
M42 (1.8 1) Bosch DME M1.7 
M44 (1.91) Bosch DME M5.2 (OBD II) 
6-cylinder 
M50 
1992 (2.5 l) Bosch DME M3.1 
1993-1995 (2.5 I) Bosch DME M3.3.1 
M52 
4996-1998 (2.8 |) Siemens MS 41.1 (OBD I!) 
1998 (2.51) Siemens MS 41.1 (OBD II) 
S50US (3.0 I) Bosch DME M3.3.1 
$52US (3.2 |) Siemens MS 41.1 (OBD tl) | 


system should be carried out using the BMW specialized ser- 
vice tester (scan tool). 


All engines use a distributorless ignition system with individ- 
ual ignition coils for each cylinder. There is no distributor cap 
or ignition rotor. Each coil can be selectively controlled by the 
engine contro! module on a cylinder-by-cylinder basis. On later 
systems, knock sensors are used to monitor and control igni- 
tion knock (ping) and adjust timing accordingly. 


Ignition timing is electronicatly controlled and not adjust- 
able. The engine control module (ECM) uses engine load, en- 
gine speed, coolant temperature, and intake air temperature 
as the basic inputs for timing control. Knock detection is also 
an input to the controt module, where applicable. 


NOTE — 

All engines covered by this manual, with the exception 
of the 1992 M50, incorporate knock sensors as part of 
the engine management system. 


The initial ignition point is determined by the crankshaft po- 
sition/rpm sensor during cranking. Once the engine is run- 
ning, timing is continually adjusted based on operating 
conditions. A characteristic ignition map is shown in Fig. 1. A 
map similar to the one shown is digitally stored in the engine 
conirol module. 


GENERAL 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


120-2 IGNITION SYSTEM 


Ignition advance 


a 
* 
AUN 


asl 
AMAA 
TEA 


ai 
ROKR ONS RN 
ONY ALN TO 
NA les = SENZA 
ridicules IS 
| ANN Wi 
ys ‘\ 


0011539 


Fig. 1. ignition characteristic map. 


WARNING — 
The ignition system is a high-energy system operat- 
ing in a dangerous voltage range that could prove to 
be fatal if exposed terminals or live parts are con- 
tacted. Use extreme caution when working on a car 
with the ignition on or the engine running. 


Disabling Ignition System 


The ignition system operates in a lethal voltage range and 
should therefore be disabled any time service or repair work is 
being done on the engine that requires the ignition to be 
switched on. 


The engine management system can be disabled by remov- 
ing the main relay. The relay is located in the power distribution 
box in the left rear of the engine compartment. See Fig. 2. 


cece 
cee 
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Fig. 2. Main system relay (arrow) in power distribution box (left rear 
of engine compartment). 
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CAUTION — 


Relay locations may vary. Use care when identify- 
ing relays. The main relay has a large (4 or 6 mm?) 


red wire at terminal 30 and at Terminal 86 in the 
relay socket. Terminal 87 has a large (4 mm?) 
red/white wire. See 610 Electrical Component 
Locations. 


Warnings and Cautions 


The engine management system contains sensitive elec- 
tronic components. To protect the system and for general 
safety, the following warnings and cautions should be ob- 
served during ignition system troubleshooting, maintenance, 
or repair work. 


WARNING — 


¢ Do not touch or disconnect any of the high ten- 
sion cables at the coils or spark plugs while the 
engine is running or being cranked by the starter. 
Fatal voltages are present. 


¢ Before operating the starter without starting the 
engine (for example when making a compression 
test) always disable the ignition. 


CAUTION — 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


« Do not attempt to disable the ignition by either re- 
moving the coil from the spark plugs (6-cylinder 
engines) or disconnecting the coil wires from the 
plugs (4-cylinder engines). 


¢ Connect or disconnect ignition system wires, 
multiple connectors, and ignition test equipment 
leads only while the ignition is off. Switch multim- 
eter functions or measurement ranges only with 
the test probes disconnected. 


* Do not disconnect the battery while the engine is 
running. 


¢ Many of the tests of ignition system components 
require the use of high-impedance test equip- 
ment to prevent damage to the electrical compo- 
nents. A high impedance digital multimeter 
should be used for all voltage and resistance 
tests. An LED test light should be used in place of 
an incandescent-type test lamp. 


* in general, make test connections only as speci- 
fied by BMW, as described in this manual, or as 
described by the instrument’s manufacturer. 
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IGNITION SYSTEM DIAGNOSTICS 


Poor driveability may have a variety of causes. The fault 
may lie with the ignition system, the fuel system, parts of the 
emission control system, or a combination of the three. Be- 
cause of these interrelated functions and their effects on each 
other, it is often difficult to know where to begin looking for 
problems. 


For this reason, effective troubleshooting should always be- 
gin with an interrogation of the On-Board Diagnostic (OBD) 
system. The OBD system detects certain emissions-related 
engine management malfunctions. When faults are detected, 
the OBD system stores a Diagnostic Trouble Code (DTC) in 
the system ECM. In addition, the Check Engine warning light 
will come on if an emissions-related fault is detected. 


Two generations of OBD are used on the cars covered by 
this manual. See 100 Engine—General for OBD information. 


On-Board Diagnostics 


© 1992-1995 models... .... cee ee eee OBD | 
e 1996 and later models............--+05- OBD II 
NOTE — 


¢ On cars with OBD Il, specialized OBD 1! scan tool 
equipment must be used to access DTCs, either using 
the BMW special tool or a “generic” OBD II scan tool. 


¢ The OBD II fault memory (including an illuminated 
Check Engine light) can only be reset using the spe- 
cial scan tool. Removing the connector from the ECM 
or disconnecting the battery will not erase the fault 
memory. 


Basic Troubleshooting Principles 


An engine that starts and runs indicates the ignition system 
is fundamentally working—delivering voltage to at least some 
of the spark plugs. A hard-starting or poor-running engine, 
however, may indicate ignition coil problems, cracked or dete- 
riorated spark plug wires (4-cylinder engines only), and worn 
or fouled spark plugs. 


WARNING — 
Inefficient combustion (rich air/fuel mixture) can 


cause the catalytic converter to overheat and plug. 
An overheated catalytic converter can also be a fire 
hazard. 
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On 4-cylinder engines, an ignition coil pack is mounted to 
the passenger side strut tower in the engine compartment. 
The coil pack integrates 4 individual coils. 


On 6-cylinder engines, an ignition coil is located directly 
above each spark plug. 


Checking for Spark 


WARNING — 
lf a spark test is done incorrectly, damage to the en- 


gine control module (ECM) or the ignition coil(s) 
may result. 


Checking for spark is difficult on engines with distributorless 
ignition systems. 


Try removing the plugs and inspecting for differences be- 
tween them. A poor-firing plug may be wet with fuel and/or 
black and sooty, but not always. If a coil is not operating, the 
engine management system will electrically disable the fuel 
injector to that cylinder. The key is to look for differences be- 
tween cylinders. 


Ignition coil, testing and replacing 
(4-cylinder engine) 


1. Disconnect main harness connector from coils: 


* OnM42 engine, remove plastic covering from coils and 
disconnect individual harness connectors. 

* On M44 engine, disconnect main harness connector at 
end of coil pack. See Fig. 3. 


0012422 
Fig. 3. ignition coil pack for M44 engine (arrow). Coil harness con- 
nector shown at 1. 
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2. Check for battery voltage to coils. If voltage is not 
present, check wire between terminal 15 and ignition 
switch. See Electrical Wiring Diagrams. 


¢ On M42 engine, connect digital multimeter between ter- 
minal 15(+) in each harness connector and ground. See 
Fig. 4. 

On M44 engine, connect voltmeter between terminal 2 
(15+) in connector and ground. Turn ignition on and 
check for voltage. See Fig. 5. 
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Fig. 4. Ignition coil harness connector terminal identification for M42 
engine. 


L : 


Fig. 5. Ignition coil harness connector terminal identification for M44 
engine. 


CAUTION — 
The wiring to the coil (via the ignition switch 15+) 


is not fuse protected. Use care when testing this 
circuit. 


3. Turn ignition off. 


4. Use a digital multimeter to test coil primary resistance. 


* On M42 engine, use Table b as a guide to check coil 
resistance. Make checks at each harness connector. 

* On M44 engine, use Table.c as a guide to check coil 
primary resistance. 


5. Inspect coil housing for hairline cracks or leaking cast- 
ing material. See Fig. 7. A leaky ignition coil may indi- 
cate a faulty ECM (engine control module). Check the 
ECM before installing a new coil. 
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Table b. Ignition Coil Resistance 
(M42 Engine) 


Terminals 
(refer to Fig. 4.) 


1 (-)and 15 (+) 


Resistance 


0.4-0.8 ohms 


Coil primary 


Coil secondary N.A. N.A. 


Table c. Ignition Coil Resistance 
(M44 Engine) 


Resistance 


Terminals 
(refer to Fig. 5.) 


1 ©) and 2 (+) 
6 (-) and 2 (+) 
7 (-) and 2 (+) 
5 (-) and 2 (+) 


0.4-0.8 ohms 
0.4-0.8 ohms 
0.4-0.8 ohms 
0.4-0.8 ohms 
NLA. 


Coil #1 primary 


Coil #2 primary 


Coil #3 primary 


Coil #4 primary 


Coil secondary N.A. 


a 


NOTE — 
If a single coil is faulty on M44 engines, the complete 
coil pack will have to be replaced. 


Ignition coil, testing and replacing 
(6-cylinder engine) 


CAUTION — 
Use a digital multimeter for the following tests. 


1. Remove plastic engine covers from top of engine by 
prying off nut covers and removing cover mounting 
nuts. See 113 Cylinder Head Removal and installa- 
tion. 


2. Disconnect harness connector from coil. Connect mul- 
timeter between terminal 15 (+) in connector and 
ground. See Fig. 6. 


3. Turn ignition on and check for battery voltage. 


¢ If battery voltage is not present, check wire between 
terminal 15 and ignition switch. See Electrical Wiring 
Diagrams. 
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Fig. 6. ignition coil harness connector terminal identification for 6- 
cylinder engine. 


CAUTION — 
The wiring to terminal 15 (+) of the coil (via the ig- 


nition switch) is not fuse protected. Use care when 
testing this circuit. 


4. Turn ignition off. 


5. Use a multimeter to test coil primary resistance at coil 
terminals. See Table d. 


Table d. Ignition Coil Resistance 
(6-cylinder Engine) 


Terminals Resistance 


(refer to Fig. 4.) 
1 (-) and 15 (+) 
N.A. 


0.4-0.8 ohms 
N.A. 


Coil primary 


Coil secondary 


6. Remove coil and inspect coil housing for hairline cracks 
or leaking casting material. See Fig. 7. A leaky ignition 
coil may indicate a faulty engine control module (ECM). 


Check ECM before installing a new coil. 


a 


B11004 
Ignition coil being removed on 6-cylinder engine (M52 engine 
shown). 


Fig. 7. 


CAUTION — 


* Note location of coil ground straps before coil re- 
moval; reinstall in the same location. 


¢ When replacing ignition coils, ensure that the re- 
placement coil(s) are from the same manufactur- 
er containing the same part/code numbers. If 
individual coils with the correct specifications are 
not available, all coils should be replaced. 
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Crankshaft Position/rpm Sensor 


If the engine control module (ECM) does not receive a 
crankshaft position signa! during cranking, the engine will not 
start. 


On 1992-1995 (pre-OBD Il) cars, the crankshaft posi- 
tion/rpm sensor is mounted on the front engine cover and 
reads the toothed vibration dampener wheel. See Fig. 8. 


Fig. 8. Crankshaft position/rpm sensor mounted at front of engine 
on 1992-1995 cars. (arrow). 


On 1996 and later cars (OBD II compliant), the crankshaft 
position/rpm sensor is mounted in the left rear side of the cyl- 
inder block. The sensor reads a toothed wheel mounted to the 
end of the crankshaft. See Fig. 9. 


Fig. 9. Crankshaft position/rpm sensor toothed wheel mounted to 
rear of crankshaft OBD Il compliant cars. The sensor is 
mounted in the left rear side of the cylinder block. 
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Crankshaft position/rpm sensor, 
testing and replacing (front mounted) 


1. Disconnect sensor harness connector. 


2. Using a digital multimeter, check resistance between 
terminals 1 and 2 in connector. See Fig. 10. 
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Fig. 10. Crankshaft position/rpm sensor connector. 


Crankshaft position/rpm sensor specifications 
* Coil resistance (approx.) 

terminals 1 and2.............. 1280 + 10% ohms 
e Air gap (sensor distance from toothed 

wheel) ............. 1.0 + 0.3 mm (0.04 + 0.01 in.) 


3. If the resistance is not correct, the sensor is faulty and 
should be replaced. 


NOTE — 

When installing the new sensor, be sure the wiring is 
rerouted in the same orientation. Secure the sensor us- 
ing new wire ties. 


Tightening Torque 
¢ Crankshaft position/rpm sensor to 
mounting bracket........... 5 +1 Nm (62 + 9 in-lb) 


Crankshaft position/rpm sensor, 
replacing (rear mounted) 


1. Disconnect sensor harness connector. 
2. Locate sensor on rear left side of cylinder block. Re- 


move sensor mounting bolt and remove sensor from 
cylinder block. 
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3. Installation is reverse of removal. Use a new O-ring 
when installing sensor. Be sure wiring is rerouted in 
same orientation. Secure sensor using new wire ties. 


NOTE — 
it may be easier to remove the sensor working from the 
underside of the vehicle. 


Camshaft Position (CMP) Sensor 


The camshaft position (CMP) sensor is used by the engine 
management system for sequential fuel injection and knock 
control. 


Camshaft position (CMP) sensor, 
replacing (4-cylinder engine) 


1. Remove CMP sensor from top timing cover, just above 
coolant thermostat housing. See Fig. 11. 


gare 
Fig. 11. Camshaft position sensor mounting bolt (arrow). M42 engine 
shown. 


2. On M42 engines to 9/93: Disconnect CMP harness plug 
just above oil filter housing. 


3. On M42 from 9/93 and ail M44 engines: Remove upper 
intake manifold as described in 113 Cylinder Head Re- 
moval and Installation. Then unplug CMP sensor har- 
ness connector below manifold. 


4. Installation is reverse of removal. Use a new O-ring 
when installing sensor. Be sure wiring is rerouted in 
same orientation. 


Camshaft position (CMP) sensor, 
replacing (6-cylinder engine) 


1. Remove plastic cover from above fuel injectors. 


2. Disconnect harness connector from VANOS solenoid 
and unscrew solenoid from VANOS control unit. Re- 
move oil supply line from VANOS control unit. See 117 
Camshaft Timing Chain. 


3. Remove camshaft position (CMP) sensor from left front of 
cylinder head, next to top of oil filter housing. 


4. Disconnect CMP sensor harness from under intake 
manifold. 


5. Installation is reverse of removal. Use a new O-ring 


when installing sensor. Be sure wiring is rerouted in 
same orientation. 


Tightening Torques 


¢ CMP sensor to cylinder head........ 5 Nm (3.5 ft-lb) 
¢ VANOS oil supply pipe to 

VANOS control unit .............. 32 Nm (24 ft-lb) 
¢ VANOS solenoid to VANOS 


control unit... 2.2.0.6... 0. ee eee 30 Nm (22 ft-lb) 


Knock sensors, replacing 


Knock sensors are used on engines with Bosch DME M1.7, 
Bosch DME M3.3.1, Bosch DME M5.2, and Siemens MS 41.1 
engine management systems. The knock sensors are bolted 
to the left side of the cylinder block and monitor the combus- 
tion chamber for engine-damaging knock. If engine knock is 
detected, the ignition point is retarded accordingly via the en- 
gine control module. 


On6-cylinder engines, the knock sensors are accessible af- 
ter removing the intake manifold. On 4-cylinder engines, the 
upper section of the intake manifold should be removed to ac- 
cess the sensors. See Fig. 12. 


Intake manifold removal and installation procedures are 
covered in 113 Cylinder Head Removal and Installation. 


CAUTION — 
¢ Label knock sensor harness connectors before 
disconnecting them. The connectors must not be 
interchanged. Engine damage may result if the 
sensors are monitoring the wrong cylinders. 


* Note the installed angle of the knock sensor on the 
block before removing it. Reinstall the sensor in 
the same position. Be sure to use a torque wrench 

when tightening the sensor mounting bolt. 
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NOTE — 


¢ On M52 engines, a single harness connects the two 
sensors to the main harness connector. The shorter 
cable lead is for the knock sensor for cylinders 4, 5, 
and 6. 


* Clean contact surface on engine block before install- 
ing knock sensors. 


Tightening Torque 
¢ Knock sensor to cylinder block. ... 20 Nm (15 ft. Ibs.) 


0012730 


Fig. 12. Knock sensor mounting bolt on front left side of cylinder 
block. 


NOTE — 


Knock sensor function is monitored by the On-Board 
Diagnostic system. If a knock sensor is detected to be 
faulty, an appropriate diagnostic trouble code (DTC) 
may be stored in memory. See 100 Engine—General 
for information on retrieving DTCs. 


Ignition Firing Order 


NOTE — 
* Cylinder no. 1 is at the front of the engine. 


Ignition Firing Order 
e 4-cylinder engines .............00000005- 1-3-4-2 
* 6-cylinder engines ...............006. 1-5-3-6-2-4 


IGNITION SYSTEM SCHEMATICS 


Fig. 13 through Fig. 17 show ignition system schematics 
used on the engines covered by this manual. 
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Fig. 13. Bosch DME M1.7 ignition system circuit for M42 engine. 
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Fig. 14. Bosch DME M5.2 ignition system circuit for M44 engine. 
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Fig. 15. Bosch DME M3.1 used on 1992 M50 engines (without VANOS). 
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Fig. 16. Bosch DME M3.3.1 ignition system circuit for 1993-1995 M50 engines with VANOS. 
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Fig. 17. Siemens MS 41.1 ignition system used on 1996 and later 6-cylinder engines. 
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GENERAL 


The charging system consists of a belt-driven alternator 
with integral voltage regulator and a battery mounted in the 
luggage compartment. 


Various versions of alternators, voltage regulators, starters, 
and batteries are used in the E36 cars. It is important to re- 
place components according to the original equipment speci- 
fication. Check with an authorized BMW dealer for specific 
application and parts information. 


WARNING — 

¢ Wear goggles, rubber gloves, and a rubber apron 
when working around batteries and battery acid 
(electrolyte). 


* Battery acid contains sulfuric acid and can cause 
skin irritation and burning. If acid is spilled on your 


skin or clothing, flush the area at once with large 
quantities of water. If electrolyte gets into your 
eyes, flush them with large quantities of clean wa- 
ter for several minutes and call a physician. 


¢ Batteries that are being charged or are fully 
charged give off explosive hydrogen gas. Keep 
sparks and open flames away. Do not smoke. 


Voltage regulator, removing and installing ... 121-6 


Alternator brushes, inspecting and replacing . 121-7 


STARTER SERVICE 
Starter Troubleshooting.............. 


Starter, removing and installing 


(4-cylinder engine) ................ 


Starter, removing and installing 
(6-cylinder engine with 


manual transmission)...... ett a ait 


Starter, removing and installing 
(6-cylinder engine with 


automatic transmission)............ 
Solenoid switch, removing and installing. .. . 


TABLES 


. Battery, Starter and Charging System 
Troubleshooting. .........0...0. eens 
. Specific Gravity of Battery Electrolyte 
at 80°F (27°C) . 2... ete ‘ 
. Open-Circuit Voltage and Battery Charge... 
. Battery Load Test-Minimum Voltage ...... 


CAUTION — 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 


this manual on page viii. 


* Disconnecting the battery cables may erase fault 
codes stored in control unit memory. 


e Always disconnect the negative (—) battery cable 
first and reconnect it last. Cover the battery post 
with an insulating material whenever the cable is 
removed. 


¢ After reconnecting the battery, the power window 


motors must be reinitialized. See 511 Door Win- - 


dows. 


¢ Never reverse the battery cables. Even a momen- 
tary wrong connection can damage the alternator 
or other electrical components. 


¢ Battery cables may be the same color. Label ca- 
ble before removing. 


GENERAL 
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CHARGING SYSTEM TROUBLESHOOTING 


Charging system diagnostics requires special test equip- 
ment. If the test equipment is not available, charging system 
fault diagnosis can be performed by an authorized BMW deal- 
er or other qualified repair shop. A general troubleshooting 
guide is given in Table a. 


Charging System Quick-Check 


As a quick-check, use a digital multimeter to measure volt- 
age across the battery terminals with the key off and then 
again with the engine running. The battery voltage should be 
about 12.6 volts with key off and approximately 14.0 volts with 
the engine running. If the voltage does not increase when the 
engine is running, there is a fault in the charging system. 


NOTE — 

The regulated voltage (engine running) should be be- 
tween 13.5 and 14.5, depending on temperature and 
operating conditions. If the voltage is higher than 14.8, 
the voltage regulator is most likely faulty. 


Check for clean and tight battery cables. Check the ground 
cable running from the negative (—) battery terminal to the 
chassis and the ground cable running from the engine to the 
chassis. Check the alternator drive belt condition and tension. 


Static current draw, checking 


If the battery discharges over time, there may be a constant 
drain or current draw on the battery. A smail static drain on the 
battery is normal, but a large drain will cause the battery to 
quickly discharge. Make a static current draw test as the first 
step when experiencing battery discharge. 


1. Make sure ignition and alt electrical accessories are 
switched off. 


2. Disconnect battery negative (—) cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


3. Connect a digital ammeter between negative battery 
post and negative battery cable to measure current. 
See Fig. 1. Wait at least one minute to get an accurate 
reading. 


A range of about 0 to 100 milliamps is normal, depending on 
the number of accessories that need constant power. A current 
of 400 milliamps (0.4 amp) or more may indicate a problem. 


Table a. Battery, Starter and Charging System Troubleshooting 


Symptom Probable Cause 


Corrective Action 


1. Engine cranks slowly or not 
at all, solenoid clicks when roded. 
starter is operated. . Battery discharged. 


corroded. 


terminai 30. 
e. Starter motor or solenoid faulty. 


. Battery cables loose, dirty or cor- 


. Body ground strap loose, dirty or 


. Poor connection at starter motor 


2. Battery will not stay a. Short circuit draining the battery. 


charged more than a few 


days. b. Short driving trips and high elec- 


trical drain on charging system 
does not allow battery to re- 
charge. 

c. Drive belt(s) worn or damaged. 


d. Battery faulty. 


roded. 
f. Alternator or voltage regulator 
faulty. 


e. Battery cables loose, dirty or cor- 


3. Battery losing water. a. Battery overcharging. 


a. Clean or replace cables. See 020 Maintenance Program. 


. Charge battery, test and replace if necessary. 
c. Inspect ground strap, clean, tighten or replace if necessary. 


d. Check connections, test for voltage at starter. Test for voltage at 
neutral safety or clutch interlock switch. 
e. Test starter. 


a. Test for excessive current drain with everything electrical in the 
vehicle off. 

b. Evaluate driving style. Where possible, reduce electrical con- 
sumption when making short trips. 


. Inspect or replace multi-ribbed belt(s). See 020 Maintenance 
Program. 

. Test battery and replace if necessary. 

. Clean or replace cables. See 020 Maintenance Program. 


f. Test alternator and voltage regulator. 


a. Test voltage regulator for proper operation. 


4. Lights dim, light intensity 
varies with engine speed. 


a. Drive belt(s) worn or damaged. 


b. Alternator or voltage regulator 
faulty. 


corroded. 
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c. Body ground straps loose, dirty or 


a. Inspect or replace multi-ribbed belt(s). See 020 Maintenance 
Program. 
b. Test alternator and voltage regulator. 


c. Inspect ground straps, clean, tighten or replace as necessary. 
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Fig. 1. Electrical system static current draw being measured. 


To determine the circuit or component causing the problem, 
remove one fuse at a time until the current drops to a normal 
range. 


BATTERY SERVICE 


The E36 uses a six-cell, 12-volt lead acid battery mounted 
in the luggage compartment. See Fig. 2. 


NOTE — 

E36 convertible models require a special battery which 
is designed for constant vibration. A battery not de- 
signed for this will fail much earlier. 


Battery capacity is determined by the amount of current 
needed to start the vehicle, and by the amount of current con- 
sumed by the electrical system. 


BMW batteries are rated by ampere/hours (Ah) and cold 
cranking amps (CCA) rating. The Ah rating is determined by 
the average amount of current the battery can deliver over 
time without dropping below a specified voltage. The CCA is 
determined by the battery's ability to deliver starting current at 
0° F (-18° C) without dropping below a specified voltage. 


Battery Testing 


Battery testing determines the state of battery charge. On 
conventional or low-maintenance batteries the most common 
method of testing the battery is that of checking the specific 
gravity of the electrolyte using a hydrometer. Before testing 
the battery, check that the cables are tight and free of corro- 
sion. See Fig. 2. 


Hydrometer Testing 


The hydrometer consists of a glass cylinder with a freely 
moving float inside. When electrolyte is drawn into the cylin- 
der, the level to which the float sinks indicates the specific 
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0013133 
Fig. 2. Battery in right side of luggage compartment. 


gravity of the electrolyte. The more dense the concentration of 
sulfuric acid in the electrolyte, the less the float will sink, result- 
ing ina higher reading and indicating a higher state of charge). 


NOTE — 

Electrolyte temperature affects hydrometer reading. 
Check the electrolyte temperature with a thermometer. 
Add 0.004 to the hydrometer reading for every 10°F 
(6°C) that the electrolyte is above 80°F (27°C). Sub- 
tract 0.004 from the reading for every 10°F (6°C) that 
the electrolyte is below 80°F (27°C). 


Before checking the specific gravity of a battery, load the 
battery with 15 amperes for one minute. If the battery is in- 
Stalled in the vehicle, this can be done by turning on the head- 
lights without the engine running. Table b lists the percentage 
of charge based on specific gravity values. 


Table b. Specific Gravity of Battery Electrolyte at 
80°F (27°C) 
Specific gravity State of charge 


1.265 Fully charged 
1.225 75% charged 


1.190 50% charged 
1.155 25% charged 
1.120 Fully discharged 


The battery is in satisfactory condition if the average specif- 
ic gravity of the six cells is at least 1.225. If the specific gravity 
is above this level, but the battery lacks power for starting, de- 
termine the battery's service condition with a load voltage test, 
as described below. If the average specific gravity of the six 
cells is below 1.225, remove the battery from the luggage 
compartment and recharge. If, after recharging, the specific 
gravity varies by more than 0.005 between any two cells, re- 
place the battery. 
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Battery Open-Circuit Voltage Test 


Before making the test, load the battery with 15 amperes for 
one minute with a battery load-tester or turn on the headlights 
for about one minute without the engine running. Then discon- 
nect the battery negative (-) cable and connect a digital volt- 
meter across the battery terminals. Open-circuit voltage 
levels are given in Table c. 


If the open-circuit voltage is OK but the battery still lacks 
power for starting, make a load voltage test. If the open-circuit 
voltage is below 12.4 volts, recharge the battery and retest. 


Table c. Open-Circuit Voltage and Battery Charge 


Open-circuit voltage 
12.6 V or more 


State of charge 


Fully charged 


124V 75% charged 


12.2V 50% charged 
12.0V _ 25% charged 


11.7 V orless Fully discharged 


Battery Load Voltage Test 


A battery load tester is required for a load voltage test. The 
test is made by applying a high resistive load to the battery ter- 
minals and then measuring battery voltage. The battery should 
be fully charged for the most accurate results. The battery ca- 
bles must be disconnected before making the test. If the volt- 
age is below that listed in Table d, the battery should be 
replaced. 


WARNING — 


Always wear protective goggles and clothing when 
performing a load test. . 


Table d. Battery Load Test—Minimum Voltage 
(apply 200 amp load for 15 seconds) 


80°F (27°C) 
60°F (16°C) 
40°F (4°C) 

20°F (-7°C) 
0°F (-18°C) 
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Battery Charging 


Discharged batteries can be recharged using a battery 
charger. The battery should be removed from the luggage 
compartment during charging. 


Prolonged charging causes electrolyte evaporation to a lev- 
el that can damage the battery. It is best to use a low-current 
charger (6 amperes or less) to prevent battery damage 
caused by overheating. 


WARNING — 


Hydrogen gas given off by the battery during charg- 
ing is explosive. Do not smoke. Keep open flames 
away from the top of the battery, and prevent elec- 
trical sparks by turning off the battery charger be- 
fore connecting or disconnecting it. 


CAUTION — 

* Battery electrolyte (sulfuric acid) can damage 
the car. If electrolyte is spilled, clean the area 
with a solution of baking soda and water. 


* Always allow a frozen battery to thaw before at- 
tempting to recharge it. 


* Always disconnect both battery cables and re- 
move battery from vehicle during battery charg- 
ing. Do not exceed 16.5 volts at the battery. 


ALTERNATOR SERVICE 


Before checking the alternator and regulator, make sure the 
battery is fully charged and capable of holding a charge. 
Check that the battery terminals are clean and tight and the al- 
ternator drive belt is properly tensioned and not severely 
worn. 


Charging system, checking 


CAUTION — 
Do not disconnect the battery while the engine is 


running,. Damage to the alternator and/or engine 
electronic systems may result. 


1. Turn ignition key on. Check that the charge warning 
lamp comes on. 


NOTE — 

If the warning light does not come on, repair any wiring 
or bulb faults before continuing to check the charging 
system. 
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2. Remove cooling duct or terminal cover from rear of al- 2. Remove air cleaner upper section with mass air flow 
ternator. sensor. 

3. Check for battery voltage between ground and terminal 3. Remove terminal cover from rear of alternator. Discon- 
B+ at back of alternator. Then turn ignition on and nect wiring. 
check for battery voltage between terminal D+ and 
ground. See Fig. 3. If voltage is not present at either 4. Remove drive belt from alternator pulley. See 020 
point, check wiring for faults. Maintenance program. 


NOTE — 
If reusing drive belt, mark direction of rotation on belt 
before removing. 


5. On M44 engine with hydraulic belt tensioner: Remove 
tensioner idler pulley (upper roller) from alternator 
bracket. 


6. Remove upper and lower mounting bolts and lift out al- 
ternator. See Fig. 4. 


0011987 

Fig. 3. Terminal B+ is supplied battery voltage directly from the bat- 
tery. Terminal D+ is supplied battery voltage via the charge 
warning bulb when the key is on or the engine is running. 


4. If no faults are found up to this point, test alternator out- 
put using a load tester. 


5. Ifa load tester is not available, a crude output test can 
be done by running engine at about 2000 rpm and turn- 
ing on electrical loads (fans, lights and rear window de- 
froster, wipers). With all accessories on, battery voltage 


should be above 12.0 VDC. Fig. 4. Alternator mounting bolts (arrows). Na 
— 
Alternator, removing and installing 7. Installation is reverse of removal. Install drive belt as 557 
(4-cylinder engine) described in 020 Maintenance Program. L if 
A replacement alternator should have the same rating as Tightening Torques 7 
the original. Alternator manufacturer and ampere rating are ° D+ wire to alternator (M6 nut) ....... 7 Nm (53 in-Ib) Jn, 
normally marked on the alternator housing. * B+ wire to alternator (M8 nut)....... 13.Nm (10 ft-lb) = [LS 
: ; * Pulley to alternator (M16 nut)....... 60 Nm (44 ft-lb) ; 
1. Disconnect negative (—) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 
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Alternator, removing and installing NOTE — 


(6-cylinder engine) lf reusing drive belt, mark direction of rotation on belt 
before removing. 

A replacement alternator should have the same rating as 

the original. Alternator manufacturer and ampere rating are 


normally marked on the alternator housing. 5. Remove upper and lower mounting bolts and lift out al- 


ternator. 
dy Disconnect negative {-) banery cable, 6. Installation is reverse of removal. Note locating notches 
on tensioner idler pulley (upper roller) alternator brack- 
CAUTION — et when installing pulley. 
Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this Tightening Torques 
manual on page viii. 
a ¢ D+ wire to alternator (M6 nut) ....... 7 Nm (53 in-tb) 
2. Remove alternator cooling duct and air filter housing ° aie ‘ ethane ee ——- - bt oy ae 
assembly from car. Disconnect wiring from rear of alter- ulley to alternator (M16 nut)....... m (44 ft-lb) 


nator. 


3. Remove radiator cooling fan and fan shroud. See 170 Voltage regulator, removing and installing 


Radiator and Cooling System. 
7a 1. Disconnect negative (—) cable from battery. 


NOTE — 2. Remove alternator as described earlier. 
The radiator cooling fan nut (32 mm wrench) has left- 
hand threads. 3. Remove cooling duct from rear of alternator. See Fig. 6. 


4. Remove alternator drive belt from alternator pulley. On 
engines with hydraulic belt tensioner, remove tensioner 


idler pulley (upper roller) from alternator bracket. See Voltage 
Fig. 5. regulator 


jee 


Cooling 
duct 
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Fig. 6. Alternator assembly and related parts. 


4. Remove voltage regulator mounting screws and re- 
move regulator from alternator. 


5. Installation is reverse of removal. Clean brush contact iS 
surfaces in alternator and check brush length as de- i, 
scribed later. 


|BAIIF? 


Fig. 5. Pry off cover from tensioner and then lever tensioner clock- 
wise to release belt tension. Remove upper roller (A) once belt 
is removed. 
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Alternator brushes, 
inspecting and replacing 

Regulator brushes are not available as replacement parts 
from BMW. Replacement brushes may be available from af- 
termarket sources, however. 


1. Remove voltage regulator as described above. 


2. Clean brush contact surfaces and measure brush pro- 
trusion. See Fig. 7. 
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Fig. 7. Regulator brush protrusion (A). 


Voltage Regulator 
¢ Brush protrusion (minimum).......... 5 mm (% in.) 


3. To replace brushes, carefully and as quickly as possi- 
ble, unsolder brush lead from brush holder terminal, 
withdrawing brush from holder at same time. 


4. Remove any traces of solder from brush holder termi- 
nal using solder wick. 


5. Fit spring into brush holder and insert new brush. 
6. Guide brush lead into terminal and solder into place. 
Check for free movement of brushes when solder 


cools. 


7. Check brush slip rings in alternator for wear. Lightly 
clean slip rings using fine abrasive cloth. 


8. Reinstall regulator and alternator. 
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Starter Troubleshooting 


If the starter turns the engine slowly or fails to operate when 
the ignition is in the start position, check the battery first. In- 
spect the starter wires, terminals, and ground connections for 
good contact. In particular, make sure the ground connections 
between the battery, the body and the engine are completely 
clean and tight. If no faults can be found, the starter may be 
faulty and should be replaced. 


NOTE — 

¢ Starting in 1/94, a factory-installed drive-away protec- 
tion system, also referred to as EWS or EWS Il, was 
used on all E36 cars. This system prevents operation 
of the starter when the system is engaged. See 515 
Central Locking and Anti-theft. 


* On cars with automatic transmission, a starter relay 
and a neutral safety switch are used to prevent the en- 
gine from starting in gear positions other than park or 
neutral. If voliage is not present at terminal 50 with the 
key in the start position, check these components 


To make the most accurate check of the battery cables and 
starter wiring, make a voltage drop test on the cables and wir- 
ing as described in 600 Electrical System—Generali. 


Check for battery voltage at terminal 50 of the starter motor 
with the key in the start position. See Fig. 8. If voltage is not 
present, check the wiring between the ignition switch and the 
starter terminal. If voltage is present and no other visible wir- 
ing faults can be found, the problem is most likely internal in 
the starter motor. 2 


Terminal 30 


~N 
Terminal 30h 
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Fig. 8. Typical starter wiring terminal identification. Large wire at ter- 
minal 30 is direct battery voltage. Smaller wire at terminal 50 
operates starter solencid via ignition switch. 
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_ If the solenoid audibly clicks but the motor does not turn, 
switch on the fights and turn the key to the start position. If the 
lights go out while attempting to start, the battery cable may be 
loose or the starter may have a short circuit. If the lights stay 


Starter, removing and installing 
(6-cylinder engine with 
manual transmission) 


on, the solenoid is most likely at fault. 


Starter, removing and installing 
(4-cylinder engine) 


The starter on a 6-cylinder car with manual transmission is 
removed from below. 


— 


. Disconnect negative (—) battery cable. 


1. Disconnect negative (—) cable from battery. 2. Raise vehicle. 

CAUTION — 3. Remove reinforcing cross brace from under transmis- 

Prior to disconnecting the battery, read the battery sion, if applicable. 

disconnection cautions given at the front of this 

manual on page viii. 4. Remove cover from fuel filter and fuel lines on left side 

underneath car, if applicable. Detach fuel lines and har- 

2. Remove guide tube for oil dipstick. ness connectors from retaining brackets, as necessary. 
3. Raise vehicle. 5. Disconnect wiring from starter. 

“WARNING - 6. Loosen and remove bolts and nuts fastening starter to 

heii Hee ee nn ae transmission bell housing and/or engine block. Remove 

Ma e sure the car is sta le and we: supporte ata starter support bracket. 
times. Use a professional automotive lift or jack 
stands designed for the purpose. A floor jack is not 
a ta ; 7. Remove starter from below. 


adequate support. 


8. Check starter pinion gear and flywheel teeth for dam- 


4. Disconnect wiring from starter. age. 


5. Remove top and bottom starter bolts. Bottom bolt must 
be removed from below car. Remove starter support 
bracket, if applicable. 


9. Installation is reverse of removal. 


Tightening Torques 


6. Pull starter downward and turn until solenoid is at top, : : 
* Reinforcing cross brace 


then remove from car. 


to chassis (M10)...............5. 42 Nm (31 ft-lb) 
7. Check starter pinion gear and flywheel teeth for dam- * Starter to engine block (M10 bolt) ... 50 Nm (37 ft-lb) 
age. ¢ Support bracket to starter (M5 nut) .. .5 Nm (44 in-lb) 
* Support bracket 
8. Installation is reverse of removal. to engine block (M10 bolt) ......... 47 Nm (35 ft-lb) 
e Wire to terminal 50 (M6 nut)......... 6 Nm (53 in-Ib) —— 
¢ Wire to terminal 30 (M8 nut).......-.. 12 Nm (9 ft-{b) | tu 


Tightening Torques 

¢ Starter to engine block (M10 bolt) .... 50.Nm (37 ft-Ib) 
'@ Wire to terminal 50 (M6 nut)’........ 6 Nm (53 in-Ib) 
¢ Wire to terminal 30 (M8 nut) ..... i. 12.Nm (9 ft-lb) 
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Starter, removing and installing 
(6-cylinder engine with 
automatic transmission) 

The starter on a 6-cylinder car with automatic transmission 
is removed from above. It is necessary to remove the intake 
manifold and disconnect a number of electrical harness con- 
nectors. 

1. Disconnect negative (—) battery cable. 


2. Remove air plenum from rear of engine compartment. 
See 640 Heating and Air Conditioning. 


3. Remove top engine covers. See Fig. 9. 
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Fig. 9. Remove top engine cover by prying out plugs and removing 
nuts (A). Make sure rubber insulators (B) on either side of 
large cover do not fall off during cover removal. 


4. Remove ignition coil harness connectors. Remove 
ground connection at front of cylinder head. 


5. Remove two retaining bolts and lift off fuel injector har- 
ness connector strip. Carefully fold away all harnesses 
toward right side of engine compartment and piace at 
base of windshield. See Fig. 10. 


6. Remove intake manifold. See 113 Cylinder Head Re- 
moval and Installation. 


7. Disconnect wiring from starter. 
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Fig. 10. Fuel injection harness (A) and ignition coil harness connectors 
(B) being lifted off engine to be placed at base of windshield. 
M50 engine shown. Other 6-cylinder engines are similar. 


8. Loosen and remove bolts and nuts fastening starter to 
transmission bell housing and/or engine block. Remove 
starter support bracket. 
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Fig. 11. Starter wiring terminals and support bracket (arrow). Intake 
manifold has been removed. 
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9. Remove starter from above. 


10. Check starter pinion gear and flywheel teeth for dam- 
age. 


11. Installation is reverse of removal. 


Tightening Torques 

* Intake manifold to cylinder head 
M7 NUty eee ecie site hehe aides 15 Nm (11 ft-lb) 
M8 nut/bolt ..............-..... 22 Nm (16 ft-ib) 


* Starter to engine block (M10 bolt) ... 50 Nm (37 ft-Ib) 
¢ Support bracket to starter (M5 nut) .. . 5 Nm (44 in-Ib) 
* Support bracket ao : 

to engine block (M10 bolt)......... 47 Nm (35 ft-lb) : eee 
* Wire to terminal 50 (M6 nut) ........ 6 Nm (53 in-Ib) Fig. 12. Starter solenoid mounting screws (arrows) are tight. Use an 


i t driver to | th : 
* Wire to terminal 30 (M8 nut) ........ 12. Nm (9 ft-lb) PRO NR mrerate tee 


5. Installation is reverse of removal. Lubricate solenoid 
: r ‘ : F iston with light grease. 
Solenoid switch, removing and installing ihe 


1. Remove starter as described above. 
Tightening Torque 
2. Remove cover from solenoid switch. ¢ Field winding strap to starter (M8) .... 12 Nm (9 ft-lb) 


3. Disconnect field winding strap between starter motor 
and solenoid switch. 


NOTE — 

The condition of the field winding strap is critical. If it is 
damaged, burned or partially melted through, a new or 
rebuilt starter motor is needed. 


4. Remove solenoid switch mounting screws, and sepa- 
, tate solenoid from starter. See Fig. 12. 


CAUTION — 


When installing field winding strap to starter, posi- 
tion it so that it does not contact the starter body. 
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GENERAL 


This repair group covers fuel injection system component 
testing and repair. Special equipment is necessary for some 
of the procedures given in this repair group. If you do not have 
the equipment required to do the job, it is recommended that 
these repairs be left to an authorized BMW dealer. The BMW 
dealer is equipped with sophisticated diagnostic test equip- 
ment that is capable of quickly pinpointing hard-to-find fuel in- 
jection problems. 


NOTE — 

¢ Wiring diagrams for the engine management system, 
can be found at the rear of the manual under Electri- 
cal Wiring Diagrams. 


* For ignition system repair information, see 120 Igni- 
’ tion System. 


¢ For fuel supply system testing and repair, see 160 
Fuel Tank and Fuel Pump. 


Principles Of Operation 


There are five versions of engine management systems 
used on the E36 cars. Each has the same basic components 
and operating principles. The most notable difference is that 
1996 and later cars use a sophisticated OBD II-compliant sys- 
tem. See Table a. 


Table a. Engine Management System Variants 


Engine code/year 


System 


4-cylinder 
M42 (1.8 l) 1992-1995 
M44 (1.9 !) 1996-1998 


Bosch DME M1.7 
Bosch DME M5.2 (OBD Il) 


6-cylinder 

M50 
1992 (2.5 I) 
1993-1995 (2.5 I) 

M52 
1996-1998 (328i - 2.8 1) 
1998 (323i - 2.5 I) 

M-Power 
S50US (M3 - 3.0 I) 1995 
S52US (MB - 3.2 !) 1997-1998 


Bosch DME M3.1 
Bosch DME M3.3.1 (VANOS) 


Siemens MS 41.1 (OBD Il) 
Siemens MS 41.1 (OBD I!) 


Bosch DME M3.3.1 
Siemens MS 41.1 (OBD I!) 


NOTE — 

¢ Descriptions and procedures in the first part of this re- 
pair group refer to all the various engine management 
systems. 


¢ Particulars of each fuel injection system are treated in 
separate sections in the second part of this repair 


group. 


* The 16-pin OBD II diagnostic connector is located on 
the lower left dash panel. See Fig. 1. 
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Fig. 1. OBD II diagnostic connector location. 


The engine control module (ECM) uses electrical signals 
from the mass air flow sensor, the air and coolant temperature 
sensors, the crankshaft position/rpm sensor, the knock sen- 
sors and the oxygen sensors as the primary inputs to electron- 
ically control fuel delivery and ignition timing. 


The fuel injection system is completely electronic in opera- 
tion. Air flow is measured electronically via a mass air flow 
sensor and additional sensors supply information about en- 
gine operating conditions. The ECM calculates the amount of 
fuel needed for the correct air-fuel ratio and actuates the fuel 
injectors accordingly. The amount of fuel metered to the en- 
gine is determined by how long the injectors are open. 


Air intake. Air entering the engine passes through a pleat- 
ed paper air filter in the air cleaner. Intake air volume or mass 
is then measured by a mass air flow (MAF) sensor. In all ex- 
cept the vane type sensor (DME M1.7), a reference current is 
used to heat a thin wire or film in the sensor when the engine 
is running. The current used to heat the wire/film is electroni- 
cally converted into a voltage measurement corresponding to 
the mass of the intake air. 


Table b. Mass Air Flow Sensor Variants 


System Air flow sensor type 


Bosch DME M1.7 Vane (volume sensor) 


Bosch DME M3.1 Hot wire (mass sensor) 


Bosch DME M3.3.1 Hot film (mass sensor) 
Bosch DME M5.2 Hot film (mass sensor) 


Siemens MS 41.1 Hot film (mass sensor) 


NOTE — 

On cars equipped with traction control, an additional 
throttle valve is controlled by an electronic throttle actu- 
ator (motor). This valve is used for engine speed inter- 
vention. Repair information for this system is not 
covered here due to the special electrical testing equip- 
ment required to service it. 
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Fuel metering. The ECM meters fuel by changing the 
opening time (pulse width) of the fuel injectors. To ensure that 
injector pulse width is the only factor that determines fuel me- 
tering, fuel pressure is maintained by a fuel pressure reguia- 
tor. The injectors are mounted to a common fuel supply called 
the fuel rail. 


The ECM monitors engine speed to determine the duration 
of injector openings. Other signals to the ECM help determine 
injector pulse time for different operating conditions. A tem- 
perature sensor signals engine temperature for mixture adap- 
tion. A throttle position sensor signals throttle position. The 
exhaust oxygen sensor(s) signal information about combus- 
tion efficiency for control of the air-fuel mixture. 1992 to 1995 
engines are equipped with a single sensor. 1996 and later 
(OBD Il) engines are equipped with an oxygen sensor before 
and one after each catalytic converter. For example, the M52 
engine is equipped with four oxygen sensors. 


Idie speed control. idle speed is electronically controlled 
via the idle speed control valve, which maintains idle speed by 
bypassing varying amounts of air around the closed throttle 
valve. Idle speed is not adjustable. 


Knock (detonation) control. Knock sensors monitor and 
control ignition knock through the ECM. The knock sensors 
function like microphones and are able to convert mechanical 
vibration (knock) into electrical signals. The ECM is pro- 
grammed to react to frequencies that are characteristic of en- 
gine knock and adapt the ignition timing point accordingly. 
See 120 Ignition System for further details. 


NOTE — 

The 1992 M50 engine is not equipped with knock sen- 
sors. All other engines are equipped with two knock 
sensors. 


Basic Engine Settings 


Idle speed, idle mixture (%CO), and ignition timing are not 
adjustable. The adaptive engine management system is de- 
signed to automatically compensate for changes in engine op- 
erating conditions, although the adaptive range is limited. Once 
these limits are exceeded, driveability problems usually be- 
come noticeable. 


NOTE — 

If the system adaptive limits are exceeded, the Check 
Engine light will most likely come on, indicating an 
emissions- related fault. For Check Engine light diag- 
nostics, see 100 Engine—General. 


The engine management system compensates automatical- 
ly for changes in the engine due to age, minor wear or small 
problems, such as a disconnected vacuum hose. As a result, 
idle speed and mixture do not need to be adjusted as part of 
routine maintenance. 


NOTE — 

Poor driveability may be encountered when the battery is 
disconnected and reconnected. When the battery is dis- 
connected, the adaptive memory is lost. The system will 
readapt after about ten minutes of driving. 


DISA (Dual Resonance Intake System) 


The E36 4-cylinder engine is equipped with a dual intake 
runner system, termed DISA. DISA offers the advantages of 
both short and long intake pipes. Long intake runners are 
most useful at low to medium engine rpm for producing good 
torque characteristics. Short intake runners produce higher 
horsepower at higher engine speeds. 


NOTE — 

The term DISA comes from the German words Differen- 
zierte Sauganlage, and can roughly be translated as “dif- 
fering intake manifold configuration.” See 100 Engine- 
General for additional information on DISA operation. 


Manifold construction. The intake manifold is a two-piece 
metal construction, with a pair of runners in the top section 
and four runners in the lower section. A butterfly valve is in- 
Stalled in the lower section, enabling the DISA solenoid to iso- 
iate one pair of runners from the other pair. See Fig. 2. 


Operation. With the DISA butterfly valve closed, the pipes 
in the top half of the manifold act together with the ram air 
pipes in the lower half to produce a single, long air intake pipe 
for each cylinder. See Fig. 3. The column of air oscillating in 
this combined pipe significantly increases engine torque in the 
medium rom range. 


Above approximately 4,800 rpm, the butterfly valve between 
the intake air pipes for the two cylinder groups is opened. The 
shorter pipes in the lower manifold section now become the 
main suppliers of ram air to the cylinders, yielding greater pow- 
er at the upper end of the engine rpm range. See Fig. 4. 


Control components. The DISA butterfly valve is actuated 
electro-pneumaticatily via the engine control module (ECM). 
The valve begins to open as engine speed rises above 4,840 
rpm and closes below 4,760 rpm. The action of the valve is de- 
liberately delayed to prevent it from opening and closing repeat- 
edly within a short time. 
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Battery voltage 
(12VDC) 


One-way check valve 


Butterfly valve 


Fig. 2. DISA system components. DISA is controlled via the engine 
control module (ECM). 


Butterfly valve closed 
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Fig. 3. DISA manifoid runners with butterfly valve closed for low rom- 
high torque operation. 


Butterfly vaive open 
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Fig. 4. DISA manifold runners with butterfly valve open for high rom- 
high power operation. 
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Vacuum servo 
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On-Board Diagnostics (OBD) 
and Fault Diagnosis 


Poor driveability may have a variety of causes. The fault 
may lie with the ignition system, the fuel system, parts of the 
emission control system, or a combination of the three. Be- 
cause of these interrelated functions and their effects on each 
other, it is often difficult to know where to begin looking for 
problems. 


For this reason, effective troubleshooting should always be- 
gin with an interrogation of the On-Board Diagnostic (OBD) 
system. 


The OBD system detects certain emissions-related engine 
management malfunctions. When faults are detected, the 
OBD system stores a Diagnostic Trouble Code (DTC) in the 
system ECM. In addition, the Check Engine warning light will 
come on if an emissions-related fault is detected. 


Two generations of OBD are used on the cars covered by 
this manual. See 100 Engine—General for OBD | information 
and fault codes. 


On-Board Diagnostics 
© 1992-1995 models ........... 0.0002 eee OBD | 
© 1996-1998 models .................-..-. OBD {| 
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The fuel injection systems used on the 1996 and later cars 
covered by this manual are OBD II compliant. This system is in- 
corporated into both the Bosch M5.2 (M44 engine) and the Si- 
emens MS 41.1 (M52/S52US engine) engine management 
systems. OBD Il systems use sophisticated diagnostic soft- 
ware capable of recognizing and electronically storing hun- 
dreds of DTCs in the system ECM. DTCs can only be accessed 
using special scan tool test equipment. The BMW dealer is 
equipped with the specialized OBD II scan tool to quickly and 
efficiently locate engine management problems. Alternately, a 
“generic” scan tool can be used to access OBD II fault informa- 
tion. 


NOTE — 

¢ At the time this manual went to press, generic scan 
tools were not widely available for BMW vehicles. The 
generic scan tool is a specialized tool that plugs into a 
standardized OBD II connector on 1996 and later pas- 
senger vehicles built for sale in the US. 


¢ The OBD II fault memory (including an illuminated 
Check Engine light) can only be reset using the spe- 
cial scan tool. Removing the connector from the ECM 
or disconnecting the battery will not erase the fault 
memory. 


¢ The 16-pin OBD Ii diagnostic connector is located on 
the lower left dash panel. Refer to Fig. 1. 


. Secondary air pump 
. Electric solenoid valve 

, One-way check valve 

. Intake manifold 

. Exhaust manifolds 

. Secondary air check-valve 


Oahuond— 


Fig. 5. Components of 6-cylinder secondary air injection system. 4- 
cylinder systern is similar. 


Secondary Air Injection 


All OBD II 6-cylinder engines are equipped with a second- 
ary air injection system. In addition, beginning in January 
1997, the M44 engine was classified as a TLEV (Transitional 
Low Emission Vehicle) engine and is also equipped with sec- 
ondary air injection. 


Typical components of the secondary air injection system 
are depicted in Fig. 5. 


Secondary air injection uses an electric pump to pump fresh 
air into the exhaust system upstream of the catalytic converter 
during engine warm-up. By providing extra oxygen to the un- 
burned fuel in the exhaust, hydrocarbons oxidize and carbon 
monoxide combines with oxygen to form carbon dioxide and wa- 
ter. The air injection pump stops within a specified timed interval. 
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Warnings and Cautions CAUTION — 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


For personal safety, as well as the protection of sensitive 
electronic components, the following warnings and cautions 


should be adhered to when working on the engine manage- 
ment system. ¢ Do not connect any test equipment that delivers 


WARNING — 

* The ignition system produces high voltages that 
can be fatal. Avoid contact with exposed termi- 
nals. Use extreme caution when working on a car 
with the ignition switched on or the engine run- 
ning. 


* Do not touch or disconnect any high voltage ca- 
bles from the coils or spark plugs while the engine 
is running or being cranked by the starter. 


¢ Connect and disconnect the DME system wiring 
and test equipment leads only when the ignition 
is switched off. 


* Gasoline is highly flammable and its vapors are 
explosive. Do not smoke or work on a car near 
heaters or other fire hazards when diagnosing 
and repairing fuel system problems. Have a fire 
extinguisher available in case of an emergency. 


e When working on an open fuel system, wear suit- 
able hand protection, as prolonged contact with 
fuel can cause illnesses and skin disorders. 


¢ Renew fuel system hoses, clamps and O-rings 
any time they are removed. 


¢ Before making any electrical tests that require the 
engine to be cranked using the starter, disable 
the ignition system as described in 120 Ignition 
System. 
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a 12-volt power supply to terminal 15 (+) of the ig- 
nition coil. The current flow may damage the 
ECM. In general, connect test equipment only as 
specified by BMW, this manual, or the equipment 
maker. 


* Only use a digital multimeter for electrical test. 
* Only use an LED test light for quick tests. 


¢ Disconnecting the battery may erase fault 
code(s) stored in memory. Check for fault codes 
prior to disconnecting the battery cables. If the 
Check Engine light is illuminated, see 100 En- 
gine—General for DME fault code information. If 
any other system faults have been detected (indi- 
cated by an illuminated warning light), see an au- 
thorized BMW dealer. Additional systems with 
self-diagnostic capabilities include; ABS (Anti- 
lock brakes), SRS (Airbags), EML and ASC+T 
and AST (Traction Conirol). 


¢ Do not run the engine with any of the spark plug 
wires disconnected. Catalytic converter damage 
may result. 


¢ Always wait at least 40 seconds after turning off 
the ignition before removing the engine control 
module (ECM) connector. If the connector is re- 
moved before this time, residual power in the sys- 
tem relay may damage the control module. 


* Cleanliness is essential when working on an 
open fuel system. Thoroughly clean fuel line con- 
nections and surrounding areas before loosen- 
ing. Avoid moving the car. Only install clean parts. 


¢ Fuel system cleaners and other chemical addi- 
tives other than those specifically recommended 
by BMW may damage the catalytic converter, the 
oxygen sensor or other fuel supply components. 


ELECTRICAL CHECKS AND 
COMPONENT TESTING 
Main relay, testing 

The main relay is energized via the engine control module 
and supplies plus (+) power to the many of the engine man- 
agement components and subsystems, including the fuel 


pump relay. If this relay is faulty, the engine will not start. 


1. With ignition off, remove main relay. See Fig. 6. 


DME 
main 
relay 


|. Fuel 


pump 
relay 


Fig. 6. Engine management relays in the power distribution box, left 
rear of engine compariment. 


CAUTION — 


Relay positions can vary. Be sure to confirm relay 
position by identifying the wiring in the socket us- 


ing the wiring diagrams found at the rear of this 
manual. 


2. Check for voltage at terminal 30 and terminal 86 of re- 
lay socket. See Fig. 7. 


* If battery voltage is present continue testing 

* If battery voltage is not present at either point, check 
large red wire in relay socket. See Electrical Wiring 
Diagrams. 


NOTE — 

The wiring to terminals 85 and 86 in the main relay may 
be reversed. Electrically, the relay functions either way. 
if voltage is not present at terminal 86, check for volt- 
age at terminal 85. 


3. Reinstall relay and turn ignition on. Gain access to un- 
derside of relay socket and check for ground at terminal 
85 (brown wire). 


¢ If ground is present continue testing. 

* If ground is not present, signal from ECM is missing. 
Check wire between ECM and relay. If no faults can 
be found, ECM may be faulty. 
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Fig. 7.. Check for battery voltage at main relay terminals 30 and 86. 
Voltage should be present at all times. 


4, With ignition on and relay installed, check for battery 
voltage at terminals 87. 


* If battery voltage is present, relay has energized and is 
functioning correctly. 

¢ if battery voltage is not present and all earlier tests are 
OK, relay is faulty and should be replaced. 


Fuel pump relay, testing 


The fuel pump relay is located in the power distribution box. 
Refer to Fig. 6. 


The ECM supplies power to the coil side of the fuel pump re- 
lay. During starting, the fuel pump runs as long as the ignition 
switch is in the start position and continues to run once the en- 
gine starts. If the relay is faulty the fuel pump will not run. 


1. Remove fuel pump relay from its socket. 


2. With key off, check for battery voltage at socket terminal 
30. See Fig. 8. 


3. With ignition key in start position check for battery volt- 
age at terminal 86. 


4, With ignition key, use digital multimeter to check for 
ground at terminal 85. 


NOTE — 

The ground at terminal 85 is switched by the ECM. The 
ECM harness must be connected to check the 
switched ground connection. 


5. lf no faults are found up to this point, test fuel pump op- 
eration as described in 160 Fuel Tank and Fuel Pump. 


ELECTRICAL CHECKS AND COMPONENT TESTING 
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Fig. 8. Fuel pump relay terminal identification. 


Oxygen sensor, testing 
(Bosch systems only) 


CAUTION — 
¢ The information in this section applies to Bosch 
engine management systems only. 


¢ The Siemens MS 41.1 system uses resistive-type 
oxygen sensors. This sensor uses a 5-volt refer- 
ence signal input and the output to the ECM var- 
ies from 1-5 volts, in stepped increments based 
on oxygen content in the exhaust. 


NOTE — 

* On pre-OBD II (1992-1995) cars, there is one oxygen 
sensor mounted upstream of the catalytic convert- 
er(s) in the exhaust pipe. See Fig. 9. 


*On OBD II cars (1996-1998) cars, there is one oxygen 
sensor before and one after each catalytic converter. 


* On M52 and S52US engines, the front pair of oxygen 
sensors are installed in the exhaust manifolds. 


The oxygen sensor provides an input voltage signal (0-1 VDC) 
to the ECM based on the oxygen content in the exhaust gas. TO 
generate voltage, the sensor temperature must exceed 575°F 
(300°C). Therefore it is electrically heated. 


NOTE — 

¢ The test given below is not a conclusive test of oxygen 
sensor efficiency and does not test how quickly the 
oxygen sensor can react to changing conditions. 


* Pin numbers and wire colors can vary. Always check 
the wiring diagrams to confirm wire color and pin as- 
signment. 


ELECTRICAL CHECKS AND COMPONENT TESTING 
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Fig. 9. Oxygen sensor location (arrow) ahead of catalytic converter. 
318i model with M42 engine shown. 


1. Peel back rubber boot on oxygen sensor electrical har- 
ness connector (car wiring side). With connector at- 
tached to sensor, connect digital voltmeter to pins 1 
and 2 in rear of connector. See Fig. 10. 


1. Black (ground) 3. White (heater circuit) 
2. Grey (signal) 4. White (heater circuit) 


0013189 


Fig. 10. Oxygen sensor connector terminal identification (sensor side). 
Terminals numbers are molded into connector. 


2. Start engine. Oxygen sensor should start to output a 
fluctuating voltage within a short period. If voltage is in- 
correct, turn engine off and check preheater circuit as 
described below. 


WARNING — 
Exhaust manifolds and pipes can be hot enough to 
cause serious burns. Wear suitable heavy gloves 
and other appropriate protection. 
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FUEL DELIVERY TESTS 
Oxygen Sensor 
bd Voltage atidle........... 0.2 to 0.8 VDC, fluctuating Checking fuel delivery is a fundamental part of trouble- 
i shooting and diagnosing the engine management system. 
Fuel pressure directly influences fuel delivery. An accurate 


NOTE — fuel pressure gauge will be needed to make the tests. 

To check sensor response to lean and rich mixtures, Aa f : 

create an air leak, or pull vacuum hose off fuel pressure There are three significant fuel delivery values to be mea- 
regulator to increase fuel pressure. sured: 


¢ System pressure—created by the fuel pump and main- 
tained by the pressure regulator. 

* Fuel delivery volume—created by the fue! pump and af- 
fected by restrictions, such as clogged fuel filter. 

¢ Residual pressure—the pressure maintained in the 
closed system after the engine and fuel pump are shut 
off. 


3. Separate sensor harness connector from sensor. Check 
for battery voltage between terminals 3 and 4 (green 
wire and brown wire) in main wiring harness side of con- 
nector with engine running. If voltage is not present, 
check oxygen sensor heater relay. See 610 Electrical 
Component Locations. 


4. Check heater element resistance between terminals 3 
and 4 in sensor side of connector. If element is electri- 
cally open (no continuity), replace sensor. 


Procedures for measuring the first two quantities are de- 
scribed in 160 Fuel Tank and Fuel Pump. Residual fuel pres- 
sure is checked using the procedure detailed later in this 
group. 

NOTE — 

The oxygen sensor heater relay is mounted in the main i 

power distribution box in the left rear of the engine com- Operating fuel pump for tests 
partment. Refer to Fig. 6. The heater relay is energized 


with positive (+) battery voltage from the main relay and To operate the fuel pump for testing purposes without hav- 


a switched ground from the ECM. See Electrical Wir- ing to run the engine, the fuel pump relay can be bypassed to 
ing Diagrams. power the pump directly. Fuel pump relay location is shown in 
Fig. 6. 


5. If oxygen sensor doesn’t produce a fluctuating voltage 


| { { - 
and preheater circuit is OK, replace sensor. To run the fuel pump, remove the fuel pump relay and con 


nect the socket for relay terminal 30 to the socket for relay ter- 
minal 87 with a fused jumper wire. After completing the tests, 
NOTE — remove the jumper wire. 

If not already applied, coat the oxygen sensor threads 
with an anti-seize compound before installation. Do not CAUTION — 
get the compound on the sensor tip. 


* Relay locations may vary. Use care when identi- 
fying relays and making electrical checks at the 
fuse/relay panel. See 610 Electrical Compo- 
nent Locations for additional relay information. 


Tightening Torque 

* Oxygen sensor to exhaust pipe..... 55 Nm (41 ft-lb) ¢ The fuel pump relay has a 1.5 mr red wire at ter- 

656568 aon minal 30 in the relay socket. Terminal 87 has a 1.5 
mr green/violet wire. See Electrical Wiring Di- 
agrams for additional wiring information. 


NOTE — 

The jumper wire should be 1.5 mr’ (14 ga.) and in- 
clude an in-line fuse holder with a 15 amp fuse. To 
avoid fuse/relay panel damage from repeated connect- 
ing and disconnecting, also include a toggle switch. A 
heavy-duty jumper, BMW tool no. 61 3 050, is also 
available from an authorized BMW dealer. = 


FUEL DELIVERY TESTS = 
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Relieving fuel pressure and connecting 
fuel pressure gauge 


WARNING — 


¢ Gasoline is highly flammable and its vapors are 
explosive. Do not smoke or work on a car near 
heaters or other fire hazards when diagnosing 
and repairing fuel system problems. Have a fire 


extinguisher available in case of an emergency. 


« When working on an open fuel system, wear suit- 
able hand protection. Prolonged contact with fuel 
can cause illnesses and skin disorders. 


To prevent fuel from spraying on a hot engine, system fuel 
pressure should be relieved before disconnecting fuel lines. 
One method is to tightly wrap a shop towel around a fuel line fit- 
ting and loosen or disconnect the fitting. 


Cleanliness is essential when working with fuel circuit com- 
ponents. Thoroughly clean the unions before disconnecting 
fuel lines. 


NOTE — 

¢ On M44 engines, a Schraeder valve is integrated in 
the fuel rail. Compressed air pressure can be applied 
at the valve to force the fuel in the system back into 
the tank. See Fig. 11. 


0012503 


Fig. 11. Fuel rail showing location of Schraeder valve fitting on M44 
engine (arrow). 


NOTE — 

BMW specifies a special gauge and special connecting 
adapters to measure fuel pressure. If the special tools 
are not available, a length of fuel line and a T-fitting can 
be installed to the inlet fuel line and connected to a fuel 
gauge. On some vehicles, this is not possible without 
cutting into a fuel line. In these instances, it is recom- 
mended that fuel pressure be checked at the output 
side of the fuel pump. See 160 Fuel Tank and Fuel 
Pump. 


FUEL DELIVERY TESTS 


On OBBD II 6-cylinder engines, the fuel lines use a special 
locking fitting. Use BMW special tool 16 1 050 to release the 
fittings and connect the fuel gauge. See Fig. 12. 
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Fig. 12. Fuel lines at rear of intake manifold on M52 engine. Use BMW 
special too! 16 1 050 to release fittings. 


WARNING — : 
¢ Gasoline is highly flammable and its vapors are 
explosive. 


¢ The fuel pressure gauge must be securely con- 
nected to prevent it from coming loose under 
pressure. 


NOTE — 
« The fuel pressure gauge should have a range of 0 to 
5 bar (0 to 75 psi). 


¢ On 6-cylinder engine, the top left-side engine cover 
will have to be removed to access the fuel rail. 


Residual fuel pressure, testing 


For quick restarts and to avoid vapor lock when the engine 
is hot, the fuel injection system is designed to retain fuel pres- 
sure after the engine has been turned off. This residual pres- 
sure is primarily maintained by a check valve at the fuel pump 
outlet and the fuel pressure regulator. The fuel pump check 
valve is not serviceable as an individual part. 


1. Relieve fuel pressure and connect a pressure gauge as 
described earlier. 


WARNING — 
Fuel will be discharged. Wrap a shop towel around 
the fuel line fitting when disconnecting the fuel line. 
Do not smoke or work near heaters or other fire 
hazards. Keep an approved fire extinguisher handy. 


2. Operate fuel pump for approximately one minute by by- 
passing fuel pump relay as described earlier. Observe 
fuel pressure. 
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3. Observe fue! pressure gauge after 20 minutes. The 
pressure should not drop off more than 0.5 bar from 
system pressure listed in Table c. 


4. When finished testing, disconnect pressure gauge and 
reconnect fuel line. 


If the fuel system does not maintain pressure, check visual- 
ly for leaks in fuel lines or at unions. Leaks can also be due to 
a leaking injector or a faulty fuel pump check valve. Check the 
pump check valve by repeating the test, but before turning the 
fuel pump off, pinch off the return line at the fuel rail. If the 
pressure is now maintained, the fault is most likely the fuel 
pump check vatve. 


Table c. Fuel Pressure Specifications 


Engine 


Fuel pressure 


3.0 + 0.2 bar (43.5 + 2.9 psi) 


4-cylinder 


6-cylinder 
M50/S50US engine 
M52/S52US engine 


3.0 + 0.2 bar (43.5 + 2.9 psi) 
3.5 + 0.2 bar (51 + 2.9 psi) 


Fuel pressure regulator response 
to engine load, testing 


1. With fuel pressure gauge connected, reinstail fuel 
pump relay. Start engine and allow it to idle. 


NOTE — 

The fuel pressure should be lower by 0.4-0.7 bar from 
the specifications listed in Table c. Engine vacuum act- 
ing on the fuel pressure regulator diaphragm reduces 
the fuel pressure. 


2. With engine idling, remove vacuum hose from regula- 
tor. Pressure should increase. 


3. Reconnect hose and check that pressure decreases. 


4. When finished testing, disconnect pressure gauge and 
reconnect fuel line. Tighten hose clamp. 


if fuel pressure does not drop with the vacuum hose con- 
nected and no faults are found with fuel the pressure regulator 
vacuum hose, the fuel pressure regulator is faulty. 


NOTE — 
A cracked or leaking pressure-regulator vacuum hose 
may cause an erratic idle. 


Fuel rail and injectors, checking 


The fuel injectors are switched on and off (opened and 
closed) by the ECM. The injectors are connected to a com- 
mon fuel supply, called the fuel rail. 


The fuel injectors are removed by first removing the com- 
plete fuel rail assembly and then unclipping the injectors from 
the fuel rail. 


CAUTION — 
Use only a digital multimeter or an LED injector 


tester when testing injectors or wiring. Use of an 
analog VOM or incandescent test light may dam- 
age the engine control module. 


NOTE — 
* On 4-cylinder cars pry up the injector wiring duct and 
then pry off the cover. See Fig. 13. 


* On 6-cylinder cars it is necessary to remove the top 
engine cover(s) to access the fuel rail and injectors. 
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Fig. 13. For electrical tests, 4-cylinder fuel injector harness duct can be 
accessed between intake manifold and cylinder head cover. 


1. Check that ECM signal is present at injector connector. 


¢ Back probe injector harness connector using digital 
voltmeter. See Fig. 14. 

¢ Operate starter or run engine and check for pulsed 
voltage signal. 

« Repeat for each injector. 


NOTE — 

To quick-check if an injector functioning, place a screw- 
driver or stethoscope on the injector with the engine 
running. If the injector is operating, there should be an 
audible buzz. 


FUEL DELIVERY TESTS 
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Fig. 14. Voltmeter connected across fuel injector connector with en- oe , B14050 


gine running. M50 engine shown. 
Fig. 15. Injector wiring harness duct being removed from M50 engine. 


2. If no signal is present, check for b+ power to injectors. 


There should be battery voltage (+) at red/white wire of NOTE — 

each injector connector with the ignition key on. If volt- Late-model M42 and all M44 fuel injectors are air- 
age le net piesent, check mer relay output. Injector b+ shrouded. See Fig. 16. When removing the fuel rail it is 
power comes from main relay (terminal 87). necessary to remove the air shroud feeder hose from 


the intake manifold ducting. 


NOTE — 

If there is positive (+) battery voltage at injectors but 
there was no pulsed response at voltmeter, check the 
wire(s) from the ECM to the injectors. If no wiring faults 
can be found, the pulsed ground signal from the control 
module may be missing. Check the outputs from the 
ECM. . 


Fuel rail and injectors, replacing 
1. Disconnect negative (—) battery cable. | es 


CAUTION — : 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


Injector air shrouding—> t = 
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Fig. 16. Cutaway view of fuel injector used on M42 or M44 engine. 


2. M42 and M50/S50US engines: Working at end of fuel = 
rail, disconnect small vacuum hose from fuel pressure 5. Disconnect fuel supply line and fuel return line from fue! iS 
regulator. rail ends. (2) 


3. M50/S50US engines: Remove two nuts from injector 
duct. Carefully pry injector wiring duct off injectors. See 
Fig. 15. 


WARNING — 
¢ Clamp off the fuel lines and then wrap a clean 

shop towel around the lines before removing 
them. Residual fuel pressure is present in the 
lines. 


4. On 4-cylinder cars, remove upper intake manifold to ac- 
cess the fuel-rail and injectors. See 113 Cylinder Head 
Removal and Installation. 


* Fuel will be discharged. Do not disconnect any 
wires that could cause electrical sparks. Do not 
smoke or work near heaters or other fire hazards. 

Keep an approved fire extinguisher handy. 
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6. Remove fuel rail mounting bolts. See Fig. 17. 


0012504 
Fig. 17. Location of fuel rail mounting bolts (A) and fuel inlet and return 
lines (B) on M44 engine. Upper manifold has been removed. 


7. Pull up on fuel rail and remove injector rail with injec- 
tors. Remove individual injectors by removing injector 
retaining clip and pulling injector from rail. See Fig. 18. 
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Fig. 18. Pry retaining clip from injector (1), then pull injector from rail (2). 


8. Installation is reverse of removal. 


* Fit new O-rings when installing injectors. For ease of 
installation, lightly lubricate O-rings with SAE 90 or 
equivalent lubricant. 

¢ Check that injector electrical connections are correctly 
fitted and that injectors are fully seated prior to install- 
ing fuel rai! mounting bolts. 

¢ Replace wire ties. 


Tightening Torque 
¢ Fue! rail to cylinder head .......... 10 Nm (89 in-Ib) 


Fuel Pressure Regulator 
The fuel pressure regulator location on E36 models is 


mounted in one of two locations: 


Fuel Pressure Regulator Location 
¢ 4-cylinder engines 


1992- January 1997 ..............4.. on fuel rail 

January 1997- On 1... 2... eee eee under car 
* 6-cylinder engines 

1992-1995: os escaye ds eaveerd boku. on fuel rail 

TOGO ei saiahe eine hy ay ons Laie es eee hs under car 


Fuel pressure regulator, replacing 
(fuel rail mount) 


WARNING — 
Fuel will be discharged. Do not disconnect any 


wires that could cause electrical sparks. Do not 
smoke or work near heaters or other fire hazards. 
Keep an approved fire extinguisher handy. 


9. On 6-cylinder engines, remove top engine covers. Re- 
move fuel rail mounting bolts and lift up fuel rail. 


1. Disconnect vacuum hose from fuel pressure regulator. 
See Fig. 19. 


"9012732 
Fig. 19. Fuel pressure regulator (arrow) on M42 engine. Vacuum hose 
shown at A. 


2. Remove bolt from regulator clamp. Remove clamp. Note 
installed direction of regulator to fuel rail. 


3. Wrap a shop rag around regulator, then remove regula- 
tor from fuel rail by pulling straight out. 


FUEL DELIVERY TESTS 
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NOTE — : 
Be sure to retrieve thrust washer behind fuel pressure 
regulator on 6-cylinder engine. 


4. Installation is reverse of removal. Replace O-rings. 


Fuel pressure regulator, replacing 
(under car mount) 


WARNING — 
Fuel will be discharged. Do not disconnect any 


wires that could cause electrical sparks. Do not 
smoke or work near heaters or other fire hazards. 
Keep an approved fire extinguisher handy. 


On late 4- and 6-cylinder cars, the fuel pressure regulator is 
mounted beneath the left side of the car, under a protective 
cover. See Fig. 20. 
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Fig. 20. Fuel pressure regulator location underneath car (arrow). Vac- 
uum hose to regulator is shown at A. (Protective cover has 
been removed.) 


1. Working under car below driver's seat, remove protec- 
tive cover from below fuel pressure regulator. 


2. Remove vacuum hose from fuel pressure regulator. 
3. Remove locking clip retaining fue! pressure regulator. 


4, Wrap a shop rag around regulator, then remove regula- 
tor from 2/3 way valve by pulling straight out. 


5. Installation is reverse of removal. Replace O-rings. 


f 
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BOSCH DME M1.7 COMPONENT 
TESTS AND REPAIRS 


CAUTION — 
Use only a digital multimeter when testing compo- 


nents and wiring. Use of an analog VOM may 
damage the engine control module. 


4-cylinder cars with M42 engines (1992 to 1995) use the 
Bosch DME M1.7 fuel injection system. 


Electrical tests of the main and fuel pump relays and the 
DME engine control module (ECM) are covered earlier in this 
section. Fuel pump tests are covered in 160 Fuel Tank and 
Fuel Pump. 


Air flow sensor, testing and replacing 


DME M1.7 fuel injection uses a volume air flow type sensor 
with integrated intake air temperature (IAT) sensor. The sen- 
sor provides a varying voltage signal to the ECM based on the 
position of the air vane. As the vane door swings open the po- 
tentiometer increases the voltage signal to the ECM. The IAT 
sensor adapts the output signal to the ECM based on intake 
air temperature. 


1. Check ECM reference voltage to sensor: 


¢ Peel back rubber boot from air flow sensor harness 
connector. 

* Turn ignition key on. 

* Check for 5 volts between terminal 1 of harness con- 
nector and ground. See Fig. 21. 

* Turn ignition key off. 

* if voltage is not present or incorrect, check wring from 
ECM and check air flow sensor reference voltage out- 
put at ECM. See Table h. 


2. Check air flow sensor potentiometer: 


* Remove intake air boot from sensor. 

* Connect a digital multimeter (ohms) across terminals 1 
and 2. Swing air flow sensor vane through its travel 
range. Resistance should change steadily without in- 
terruption. 

* If any faults are found, the air flow sensor is faulty and 
should be replaced. 


3. Check IAT sensor resistance: 


¢ With harness connector disconnected at air flow sen- 
sor, check resistance across sensor terminals 4 and 5 
of air flow sensor. Compare tests results to values in 
Table d given later. If any faults are found, the air flow 
sensor should be replaced. 


out ane: 
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Fig. 21. Air flow sensor harness connector terminal identification. 


4. Replacing air flow sensor: 


* e Remove large band clamp attaching air boot to sensor. 
¢ Remove air filter top cover, then remove air flow sensor 
mounting nuts inside cover. 
* Reconnect air boot and harness connector. 


Engine coolant temperature (ECT) sensor, 
testing and replacing 


The engine coolant temperature (ECT) sensor sends con- 
tinuous engine coolant temperature information to the ECM. 
As temperature increases, sensor resistance decreases. 


The ECT sensor is located under number one intake run- 
ner. See Fig. 22. 


1. Check ECM reference voltage to sensor: 


¢ Disconnect harness connector from ECT sensor. 

¢ Turn ignition key on. 

* Check for 5 volts between supply voltage (brown/red) 
wire of harness connector and ground. 

¢ Turn ignition key off. 

¢ If voltage is not present or incorrect, check wring from 
ECM and check ECT sensor reference voltage output 
at ECM. See Table h. 


2. Check ECT sensor resistance: 


e With harness connector disconnected, check resis- 
tance across sensor terminals. 
« Compare tests results to values in Table d. 
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Fig. 22. M42 engine coolant temperature (ECT) sensor (arrow). 


- Table d. Engine Coolant Temperature Sensor or 
Intake Air Temperature Sensor Test Values 
(DME 1.7) 


14 + 2°F (-10 = 1°C) 7-11.6 
2.1-2.9 
0.27 - 0.40 


68 + 2°F (20 + 1°C) 
176 + 2°F (80 + 1°C) 


NOTE — 

The test values listed represent only three test points 
from a continuous resistance NTC sensor. Check the 
full linear response to increasing temperature as the 
engine warms up. 


3. If ECT sensor fails these tests, it is faulty and should be 
replaced. If no faults are found, reconnect electrical 
harness. 


NOTE — 
Use a new copper sealing washer when installing sen- 
sor. Replace any lost coolant. 


WARNING — 
Do not replace the ECT sensor unless the engine is 


cold. Hot coolant can scald. 


Tightening Torque 
¢ ECT sensor to cylinder head ....... 13 Nm (10 ft-Ib) 
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Throttle position sensor (TPS), 
testing and replacing 


The throttle position sensor (TPS) is mounted on the side of 
the throttle housing and is directly connected to the throttle 
vaive shaft. The ECM sends a voltage signal to the potentiom- 
eter-type sensor and monitors the voltage that comes back. 


Check TPS function by disconnecting the harness connec- 
tor and checking reference voltage and sensor resistance. 
See Table e and Fig. 23. If voltage is not present, check the 
output voltage signal from the ECM and check the wiring be- 
tween the sensor and the ECM. If the sensor resistance is in- 
correct, replace the throttle position sensor. 


a : a 
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Fig. 23. Throttle position sensor terminal identification on M42 engine. 


NOTE — 


The throttle position sensor is not adjustable. If test re- 
sults are incorrect, the sensor should be replaced. 


Table e. Throttle Position Sensor Tests 


(DME 1.7) 


Harness connec- 
tor disconnected, 
ignition on 


1 and ground in 
harness connector 


5 VDC (approx.) 


Harness connec- 
tor disconnected, 
ignition off 


1 and 3 at sensor 
terminals 


4k ohms (approx.) 


Connector dis- 
connected, igni- 
tion off. Throttle 
rotated from idle 
to full position 


1 and 2 at sensor 
terminals 


Continuously vari- 
able from 1— 4 k 
ohms (approx.) with- 
out interruption 
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idle speed control valve, 
testing and replacing 


Idle speed is maintained by the ECM via the idle speed con- 
trol valve. See Fig. 24. Idle speed is adaptive through the 
ECM and no idle speed adjustments can be made. Before 
testing the valve, confirm that the throttle position sensor 
(TPS) is working correctly. 


0013226 
Fig. 24. Idle speed control valve (arrow) on M42 engine. 


NOTE — 

¢ The tests given below are electrical checks only. They 
do not check the mechanical operation of the valve or 
if the valve is sticking or worn. If the valve is suspect, 
substituting a known good valve is the best way to 
check for a mechanical fault. 


1. Check battery (+) voltage to valve: 


¢ Disconnect harness connector from valve. 

* Check for battery voltage at terminal 2 (red/white wire). 

* If voltage is not present check wiring between valve 
and main relay (terminal 87). 


2. Check that ECM signal is reaching valve: 


¢ With engine running, check that idle speed control 
valve is audibly buzzing. 

* If valve is not working, disconnect wiring harness con- 
nector. 

* Connect 12V probe light across connector terminals. 

* Turn ignition key on; probe should light. If probe does 
not light, check the wiring from the ECM (pin 29) to the 
valve. See Table h. If probe does light but idle quality 
is poor, the valve is most likely sticking and or worn 
and should be replaced. 


BOSCH DME M3.1 AND M3.3.1 
COMPONENT TESTS AND REPAIRS 


Consult Table a for engine application information for the 
Bosch DME 3.1 and 3.3.1 systems. 


The DME 3.1 and DME 3.3.1 systems are similar in opera- 
tion, with knock control and VANOS operation being the key 
differences. DME 3.1 engines are not equipped with VANOS 
or knock detectors, while the DME 3.3.1 systemis. 


CAUTION — 
Use only a digital multimeter when testing wiring. 


Use of an analog VOM may damage the engine 
control module. 


Electrical tests of the main and fuel pump relays and the 
DME engine control module (ECM) are covered earlier in this 
section. Fuel pump tests are covered in 160 Fuel Tank and 
Fuel Pump. 


Mass Air Flow Sensor 


There are two types of mass air flow sensors used on the 
cars covered by this section. Testing procedures vary de- 
pending on type installed. The air flow sensor is not adjustable 
and must only be tested with a digital multimeter. 


Mass Air Flow Sensor Variants 
* 1992 M50 engine 


DME M3.1......... mass air flow sensor—hot wire 
e 1993-1995 M50 and S50US 
DME M3.3.1)........ mass air flow sensor—hot film 


Mass air flow sensor (hot wire), 
testing and replacing 


When the engine is running, a current is used to heat a thin 
wire in the center of the sensor. See Fig. 25. The current in the 
wire is regulated to maintain a temperature of 100°C more 
than the air passing over it. The current used to heat the wire 
is electronically converted into a voltage measurement corre- 
sponding to the mass of intake air. 


To keep the wire clean, it is heated to a temperature of about 
1,000°C (1,830°F) for one second. This “burn-off” cycle takes 
place automatically, four seconds after the engine is turned off. 


If the hot wire breaks or if there is no output from the air flow 
sensor, the ECM automatically switches to a “limp-home” 
mode and turns on the Check Engine light. The engine can 
usually be started and driven. The air flow sensor has no inter- 
nal moving parts and cannot be serviced. 
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Fig. 25. Mass air flow sensor. Hot wire sensor used on cars with DME 
3.1 (1992 6-cylinder models). 


CAUTION — 
Use only a digital multimeter when checking the 


mass air flow sensor. An analog meter can dam- 
age the air flow sensor. 


1. Disconnect air flow sensor from air cleaner only. Leave 
it connected to duct leading to intake manifold and 
leave wiring harness connected. 


2. Start engine and run it to normal operating temperature. 


3. Rev engine to at least 2,500 rpm, then shut it off. Look 
through meter at hot wire. After approximately four sec- 
onds wire should glow brightly for about one second. 


NOTE — 

If the wire glows as specified, then the air flow meter 
and ECM are probably operating correctly. If the wire 
does not glow, continue testing. 


4. If the wire does not glow, remove air flow sensor and 
look through it to see if wire is broken. If wire is broken, 
meter will have to be replaced. 


5. Reinstall air flow sensor and harness connector. Peel 
back rubber boot from harness connector. Working 
from rear of connector, connect digital voltmeter across 
terminals 1 and 4. See Fig. 26. 


6. Start and rev engine to at least 2,500 rpm, then shut it 
off. After about 4 seconds, voltage should rise to about 
4 volts for about one second. If voltage is present, but 
wire does not glow, air flow sensor is faulty and should 
be replaced. 


7. If voltage is not present in step 6, turn ignition key on 
and check for voltage and ground at sensor. There 
should be ground at pin 4. There should be positive (+) 
battery voltage at pin 2. 
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Fig. 26. Mass air flow sensor terminal identification on cars with DME 
M&8.1 fuet injection. 


8. With ignition off, disconnect harness connector from air 
flow sensor. Using a digital multimeter, check resis- 
tance at terminals listed. 


Air Flow Sensor Test Values (DME M3.1) 
¢ Terminals 5 and6..... sities ius Sohne wreing 3-4 ohms 


if any faults are found, check wiring to and from the ECM. 
Make ECM pinout test as listed in See Table i. Main power to 
air flow sensor comes from DME main relay. 


Mass air flow sensor (hot film), 
testing and replacing 


On cars with DME M3.3.1 a hot film mass air flow sensor is 
used. When the engine is running, a current is used to heat a 
thin film in the center of the sensor. This current is electroni- 
cally converted into a voltage measurement corresponding to 
the mass of intake air. 


NOTE — 
A burn-off cycle is not used on hot film sensors. 


If the hot film breaks or if there is no output from the air flow 
sensor, the ECM automatically switches to a “limp-home” 
mode and turns on the Check Engine light. The engine can 
usually be started and driven. The air flow sensor has no inter- 
nal moving parts and cannot be serviced or adjusted. 


CAUTION — 
Use only a digital multimeter when checking the 


mass air flow sensor. An analog meter can dam- 
age the air flow sensor. 
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1. Disconnect harness connector from air flow sensor. 


2. Turn ignition on and check for voltage and ground at 
connector. There should be ground at pin 1. There 
should be positive (+) battery voltage at pin 3. If any 
faults are found, check wiring to and from ECM. Make 
ECM pinout test. See Table j. 


NOTE — 

Positive (+) battery voltage to air flow sensor comes 
from DME main relay when the ignition is switch on or 
engine running. 


Engine coolant temperature (ECT) sensor, 
testing and replacing 


The engine coolant temperature (ECT) sensor sends con- 
tinuous engine coolant temperature information to the ECM. 
As temperature increases sensor resistance decreases. 


ECT Sensor Location 
* M50/S50US engine ............ left side of cylinder 
head under intake manifold 


0012704 

Fig. 27. Engine coolant temperature (ECT) sensor (A) is located be- 
neath top engine cover (B) and crankcase vent hose (C). M52 
engine shown. M650 is similar. 


1. Check ECM reference voltage to sensor: 


* Disconnect harness connector from ECT sensor. 

* Turn ignition key on. : 

* Check for 5 volts between supply voltage wire 
(brown/red) wire of harness connector and ground. 

* Turn ignition key off. ta) 

* If voltage is not present or incorrect, check wiring from 0, 
ECM and check reference voltage output at ECM (pin 
78). See Table i (DME 3.1) or Table j (DME 3.3.1) 


2. Check ECT sensor resistance: 


* With harness connector disconnected, check resis- 
tance across sensor terminals. = 
¢ Compare tests results to values in Table f. hay 
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Table f. Engine Coolant Temperature Sensor or 
intake Air Temperature Sensor Test Values 
(DME 3.1/3.3.1) 


Test temperatures Resistance (k ohms) 


14 + 2°F (-10 + 1°C) 7-116 
2.1-2.9 


68 + 2°F (20 + 1°C) 
176 + 2°F (80 + 1°C) 


0.27 - 0.40 


NOTE — 

The test values listed represent only three test points 
from a continuous resistance NTC sensor. Check the 
full linear response to increasing temperatures as the 
engine warms up. 


3. If ECT sensor fails these tests, it is faulty and should be 
replaced. If no faults are found, reconnect electrical 
harness. 


WARNING — 


Do not replace the ECT sensor unless the engine is 
cold. Hot coolant can scald. 


NOTE — 
* Use a new copper sealing washer when installing 
sensor. Replace any lost coolant. 


Tightening Torque 
¢ Engine coolant temperature sensor 
to cylinder head ..........0....6. 13 Nm (10 ft-ib) 


intake air temperature (IAT) sensor, 
testing and replacing 


The intake air temperature (IAT) sensor signal is used as a 
correction factor for fuel injection and ignition timing. This sen- 
sor is mounted in the intake manifold behind the throttle posi- 
tion switch. See Fig. 28. 


1. Check that ECM reference voltage is reaching IAT sen- 
sor: 
* Disconnect IAT sensor harness connector. 
¢ Turn ignition key on. 
¢ Check for 5 volts between supply voltage wire of har- 
ness connector and ground. 
¢ Turn ignition key off. 


IAT Sensor Supply Voltage 
* M50/S50US engines ......... grey wire and ground 


0011602 


Fig. 28. Intake air temperature sensor location on M50/S50US engine 
(arrow). 


If voltage is not present or incorrect, check wiring from ECM 
and check reference voltage signal at ECM (pin 77). See Ta- 
ble i or Table j. 


2. Check IAT sensor resistance: 


e With harness connector disconnected, check resis- 
tance across sensor terminals. Compare tests results 
to values in Table f given earlier. 

¢ If IAT sensor fails this test it is faulty and should be re- 
placed. 


3. If no faults are found, reconnect electrical harness. 


Throttle position sensor (TPS), 
testing and replacing 


The throttle position sensor (TPS) is mounted on the side of 
the throttle housing and is directly connected to the throttle 
valve shaft. The ECM sends a voltage signal to the potentiom- 
eter-type sensor and monitors the voltage that comes back. 


Check TPS function by disconnecting the harness connec- 
tor and testing continuity across the terminals while changing 
the throttle position. Resistance test values are listed below. If 
the results are incorrect, replace the throttle position sensor. 
See Fig. 29. 


NOTE — : 
The throttle position sensor is not adjustable. If test re- 
sults are incorrect, the sensor should be replaced. 
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Fig. 29. Throttle position sensor terminal identification on M50 engine. 


Table g. Throttle Position Sensor Tests 
(DME 3.1/3.3.1) 


Harness connector 3 and ground 5 VDC (approx.) 
disconnected, igni- in harness 
tion on connector 


1 and 3 at sen- 
sor terminals 


Harness connector 
disconnected, igni- 
tion off 


4k ohms (approx.) 


Variable from 1 - 4k 
ohms (approx.) with- 
out interruption 


1 and 2 at sen- 
sor terminals 


Throttle plate rotat- 
ed from idle to full 
throttle position 


NOTE — 


On cars with traction control, do not confuse the throttle 
position sensor on the main throttle body with the throt- 
tle position switch on the secondary throttle body, 
where applicable. 


Idle speed control valve, testing 


Idle speed is maintained by the ECM through the idle speed 
control valve. The idle contro! function compensates for engine 
load and engine operating conditions. Idle speed is adaptive 
through the ECM and no idle speed adjustments can be made. 


Before testing the valve, confirm that the throttle position 
sensor is working correctly. 


NOTE — 
¢ The tests given below are electrical checks only. They 
“ do not check the mechanical operation of the valve. If 
the valve is suspected of causing poor idle, substitut- 
ing a known good valve is the best way to check for a 
mechanical fault. 


1. With engine running, check that idle speed control 
valve is buzzing. 


2. Turn on A/C or shift car into drive. Idle should remain 
steady or increase slightly. 


3. If valve is not buzzing, or if idle decreases in step 2, 
stop engine and disconnect harness connector from 
valve. Check resistance of valve across its terminals. 
See Fig. 30. Test values are listed below. 


NOTE — 
ff you suspect an intermittent fault, lightly tap the valve 
while testing resistance. 


Fig. 30. Idle speed control valve terminal identification. 


Idle Speed Control Valve Coil Resistance Values 


* M50/S50US engine 
Terminals 1 and2.............000005 20 + 5 ohms 
Terminals 2and3.............00008- 20 + 5 ohms 
Terminals 1 and3.....-5.......00000. 40 +5 ohms 


4. With valve harness connector disconnected, check for 
battery voltage at red/white wire in connector with igni- 
tion turned on. 


* if there is no voltage, check wiring between connec- 
tor and main relay terminal 87. See Electrical Wiring 
Diagrams. 


NOTE — 


The idle speed control valve receives positive (+) bat- 
tery voltage from the main relay. 


5. If voltage is present as described above, check wiring 
between ECM and vaive. If no wiring faults are found, 
check ECM signal! to valve. 
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NOTE — 

* The idle speed control valve signal can be checked 
using a duty cycle meter (or dwell meter). Connect the 
meter to the valve following the manufacturer's in- 
structions. Turn on the A/C or create a large air leak 
and check that the meter reading reacts while the idle 
speed remains steady. 


¢ There are some additional inputs to the control mod- 
ule that affect idle speed (i.e. throttle position, A/C-on 
signals, and A/T Drive position). Check these signals 
if idle problems persist. See Table i or Table j. 


Idle speed control valve, replacing 


The idle speed control valve is mounted beneath the intake 
manifold. Accessing the vaive is best accomplished by first re- 
moving the intake manifold. 


NOTE — 
It is recommended that the intake manifold gaskets be 
replaced whenever the intake manifold is removed. 


1. Remove top engine covers from engine. See Fig. 31. 


B11049° 


ee 


Fig. 31. Remove top engine covers by prying out caps and removing 
nuts (A). Note rubber gaskets at cover edge (arrows). 


2. Remove two hold down nuts from fuel injector wiring 
duct. Pry back injector connector retainers and lift off 
wiring duct. 


3. Disconnect intake air boot from throttle housing. Where 
applicable disconnect accelerator cable and cruise 
control cable from their brackets. 


4. Unbolt intake manifold and move it out of way enough 
to access idle speed control valve. 


NOTE — 

The intake manifold is held in place with 7 nuts from 
above and 2 support bracket bolts from underneath. On 
DME 3.1 cars, carefully disconnect the idle air hose from 
the intake manifold when lifting the manifold off. For more 
information, see 113 Cylinder Head Removal and In- 
stallation. 


5. Disconnect all necessary hoses and remove idle speed 
control valve. 


6. Installation is reverse of removal. Use new gaskets 
when installing intake manifold. 


NOTE — 

Poor driveability may be noticed after installing a re- 
placement idle speed control valve. After about 10 min- 
utes of driving, the system will adapt the base setting of 
the valve and the idle speed should return to normal. 


Tightening Torque 
¢ Intake manifold to 
cylinder head (M7)........... 15+2 Nm (11+1 ft-Ib) 


BOSCH DME M5.2 
COMPONENT REPLACEMENT 


On-Board Diagnostics I! (OBD Il) is incorporated into the 
Bosch DME M5.2 engine management systems used on the 
M44 engine. OBD Il is capable of detecting a full range of 
faults. When faults are detected, a Diagnostic Trouble Code 
(DTC) is stored in the system ECM. The Check Engine warn- 
ing light will also come on if an emissions-related fault is de- 
tected. 


The most efficient way to diagnose the Bosch OBD II sys- 
tem is by using a specialized scan too!. The OBD II system is 
capable of storing hundreds of faults, making diagnostics with 
a scan tool the only viable method. Therefore, system diag- 
nostics is not covered here. 


NOTE — 

¢ The OBD I! fault memory (including an illuminated 
Check Engine light) can only be reset using the spe- 
cial scan tool. Removing the connector from the ECM 
or disconnecting the battery will not erase the fault 
memory. 


* The 16-pin OBD II diagnostic connector is located on 
the lower left dash panel. Refer to Fig. 1. 


¢ BMW special scan tool or a “generic” OBD II scan tool 
must be used to access DTCs. 


* Table k lists engine control module (ECM) pinouts for 
the DME M5.2 system 
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Mass air flow sensor, replacing 


1. Disconnect harness connector and intake air boot from 
air flow sensor. See Fig. 32. 


0011969b 
Fig. aa To detach air flow sensor, disconnect harness connector (A); 
unclip retaining clips to air filter housing (B); and remove large 
hose clamp at air intake bellows (C}. M44 engine with traction 
control shown. 


2. Detach two large clips at air filter housing and work air 
flow sensor out of rubber seal in filter housing. 


3. Installation is reverse of removal. 


¢ For ease of installation, lubricate large rubber seal in 
air filter housing with silicone lubricant or equivalent. 

* No adjustment to air flow sensor is possible. 

* Carefully check that all hoses and seals are seated 


properly. 


Engine coolant temperature (ECT) sensor, 
replacing 


The engine coolant temperature (ECT) sensor is a dual 
temperature sensor. One circuit provides coolant temperature 
information to the ECM while the other circuit provides coolant 
temperature information to the instrument cluster. 


WARNING — 


Do not replace the ECT sensor unless the engine is 
cold. Hot coolant can scald. 


1. Disconnect harness connector from ECT sensor. See 
Fig. 33. 


2. Unscrew temperature sensor from cylinder head and 
remove 
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Fig. 33. M44 engine coolant temperature (ECT) sensor located above 
oil filter (arrow). 


- 3. Installation is reverse of removal. 


¢ Use a new copper sealing washer when installing sen- 
sor. 
¢ Replace any fost coolant. 


Tightening Torque 
« Engine coolant temperature 
to cylinderhead ...............-. 13 Nm (10 ft-lb) 


Intake air temperature (IAT) sensor, 
replacing 

The intake air temperature (IAT) sensor on cars with M44 
engine is mounted in the top section of the intake air filter 
housing. See Fig. 34. 


1. Remove electrical harness connector from IAT sensor. 


2. Unclip temperature sensor and remove from air filter 
housing. 


3. Installation is reverse of removal. 


Throttle position sensor (TPS), replacing 


The throttle position sensor is located on the side of the 
throttle housing. See Fig. 35. 


1. Unplug harness connector from sensor. 


0012421 
Fig. 34. Intake air temperature (IAT) sensor in top section of air filter 
housing. 


0012725 


Fig. 35. M44 engine: Throttle housing showing (A) throttle position 
sensor (TPS) and (B) idle speed control valve. : 


2. Remove two mounting screws holding sensor to throttle 
housing. 


3. Installation is reverse of removal. No adjustment is nec- 
essary. 


Idle speed control valve, replacing 


The idle speed valve on the M44 engine is located on the 
side of the throttle body. See Fig. 35. 


1. Disconnect harness connector from idle vaive. 
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2. Disconnect vacuum hose and retaining screws. 
3. Pull idle speed control valve from its fittings. 


4. installation is reverse of removal. Always replace O- 
rings and seals. 


NOTE — 

‘Poor driveability may be noticed after installing a re- 
placement idle control valve. After about 10 minutes of 
driving, the idle speed should return to normal. 


SIEMENS MS 41.1 
COMPONENT REPLACEMENT 


On-Board Diagnostics II (OBD II) is incorporated into the Si- 
emens MS 41.1 engine management systems used in the 
M52 and S52US engine. Refer to Fig. 36. 


OBD II is capable of detecting a full range of faults. When 
faults. are detected, a Diagnostic Trouble Code (DTC) is 
stored in the system ECM. The Check Engine warning light 
will also come on if an emissions-related fault is detected. The 
most efficient way to diagnose the Siemens OBD II system is 
by using a specialized scan tool. The OBD II system is capa- 
ble of storing hundreds of faults, making diagnostics with a 
scan tool the only viable method. Therefore, system diagnos- 
tics is not covered here. 


NOTE — 

¢ The OBD II fault memory (including an illuminated 
Check Engine light) can only be reset using the spe- 
cial scan tool. Removing the connector from the ECM 
or disconnecting the battery will not erase the fault 
memory. 


* The 16-pin OBD Il diagnostic connector is located on 
the lower left dash panel. Refer to Fig. 1. 


* BMW special scan tool or a “generic” OBD II scan tool 
must be used to access DTCs. 


* Table I lists engine control module (ECM) pinouts for 
the MS 41.1 systems. 
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Mass air flow sensor, replacing 


1. Disconnect harness connector and intake air boots 
from air flow sensor. See Fig. 37. 


0012704b 

Fig. 38. M52 engine: Engine coolant temperature (ECT) sensor (A) is 
located beneath top engine cover (B) and crankcase vent 
hose (C). 


Intake air temperature (IAT) sensor, 
replacing 


The intake air temperature (IAT) sensor for the M52/S52US 
engine is mounted on the bottom of the intake manifold. See Fig. 
39. 


0012703 


Fig. 37. Mass air flow sensor (arrow) on M52 engine. 


2. Installation is reverse of removal. 


* No adjustment to air flow sensor is possible. 
¢ Check intake hoses for cracks and vacuum leaks. 


Engine coolant temperature (ECT) sensor, 
replacing 


The ECT sensor is a dual temperature sensor. One circuit 
provides coolant temperature information to the ECM while 
the other circuit provides coolant temperature information to 
the instrument cluster. 


1. Remove left-side top engine cover. 
0012724 


2. Unclip crankcase venting hose from cylinder head cov- 


er. See Fig. 38. Fig. 39. M52/S52US engine: Intake air temperature sensor locationin = 
bottom of intake manifold (arrow). Throttle housing shown re- / ° 


3. Under intake manifold, disconnect harness connector moved. = | 
from sensor. 
1. Disconnect intake air boot from throttle housing. Unbolt 
throttle housing and lay aside. (It is not necessary to 
disconnect throttle cable or electrical harness connec- 
tors from throttle housing.) = 
e Use a new copper sealing washer when installing new Tay 
sensor. 2. Remove electrical harness connector from IAT sensor. fa 


¢ Replace any lost coolant. 


4. Remove sensor. 


5. Installation is reverse of removal. 


= 


3. Unclip temperature sensor and remove from intake 


manifold. 
Tightening Torque : rs, 
* Engine coolant temperature 4. Installation is reverse of removal. Use a new gasket at sg a 
to cylinder head ..............-5+ 13 Nm (10 ft-lb) the throttle housing. ‘ a. 
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Throttle position sensor (TPS), replacing 


The throttle position sensor is located on the side of the 
throttle housing. See Fig. 40. 


0012700b 
Fig. 40. M52 engine: Throttle position sensor (arrow). 


1. Unplug harness connector from sensor. 


NOTE — 

On cars with traction control, do not confuse the throttle 
position sensor on the main throttle body with the throt- 
tle position switch on the secondary throttle body, 
where applicable. 


2. Remove two mounting screws holding sensor to throttle 
housing. 


3. Installation is reverse of removal. 


Idle speed control valve, replacing 


The idle speed control valve is mounted on the underside of 
the intake manifold adjacent to the dipstick tube bracket. Ac- 
cessing the valve is best accomplished by first removing the 
throttle housing. 


1. Disconnect intake air boot from throttle housing. Unbolt 
throttle body and lay aside. (Do not disconnect throttle 
cable or electrical harness connectors to throttle body.) 


2. Unbolt dipstick tube bracket from intake manifold. 


3. Working under intake manifold, disconnect electrical 
harness connector from idle speed control valve. 


4. Remove two bolts retaining idle speed control valve to 


underside of intake manifold. Remove valve from intake 
manifold. Remove hose clamp and disconnect hose. 


ECM PIN ASSIGNMENTS 


Vacuum 


Electrical 
connector 


Vacuum hose to 
intake manifold 


0013185 


Fig. 41. M52 engine: Idle speed control valve (located under intake 
manifold). 


5. Installation is reverse of removal. Use new gaskets 
when instailing. 


NOTE — 

Poor driveability may be noticed after installing a re- 
placement idle speed control valve. After about 10 min- 
utes of driving the idle speed should return to normal. 


ECM PIN ASSIGNMENTS 


Engine control module (ECM), accessing 
1. Disconnect negative (—) battery cable. Wait approxi- 
mately one minute. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove engine control module (ECM) compartment 
cover from right side of engine compartment rear bulk- 
head. Cover is retained with four captive screws. See 
Fig. 42. 


3. Disconnect control module harness connector by re- 
leasing fastener and pivoting connector up and off 
ECM. 


4. Remove ECM from retaining brackets and pull ECM 
from its holder. 


5. Installation is reverse of removal. 
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Generally, absence of voltage or continuity means there is a 
wiring or connector problem. Test results with incorrect values 
do not necessarily mean that a component is faulty. Check for 
loose, broken or corroded connections and wiring before re- 
placing components. If the results are still incorrect, test the 
component itself. For engine management system electrical 
schematics, see Electrical Wiring Diagrams. 


CAUTION — 
| * Always wait at least 40 seconds after turning off 
the ignition before removing the connector from 
the engine control module (ECM). If the connec- 
tor is removed before this time, residual power in 
the system relay may damage the ECM. 


« Always connect or disconnect the control module 
connector and meter probes with the ignition off. 


When making checks at the ECM itself, a breakout box 
should be used to allow tests to be made with the connector 


0013218 attached to the ECM. This also prevents damage to the smail 
Fig. 42. Engine control module (ECM) located in compartment in terminals in the connector. As an alternative, the harness con- 
right-rear of engine compartment (arrow). nector housing can be separated so that electrical checks can 
be made from the back of the connector. ECM pin numbering 
NOTE — is shown in Fig. 43. 
Replacement ECMs must be coded with application in- 
formation (i.e. engine code, transmission type, etc.) pri- NOTE — 


or to installation. Consult an authorized BMW dealer 


before replacing the ECM. On cars with traction control, do not confuse the throttle 


position sensor on the main throttle body with the throt- 

tle position switch on the secondary throttle body. 
ECM pin assignments are given in Tables h through Table 

I. This information can be helpful when diagnosing faults to or 

from the ECM. If all inputs and wiring are OK but operational 

problems still exist, the ECM itself may be faulty. 


RIPARIAN PCC 


CEBICSE NCSC CS 
sper] a ey aye seen oa res rae aa ras res] vara ral an) eat] sy] sal ae] cea] elf val ns foe so] on 


0013214 


Fig. 43. ECM pin numbers as seen from back of ECM connector. 
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Table h. ECM Pin Assignment—Bosch DME M1.7 


Pin Signal Component/function Signal 
1 Output Fuel pump relay control Fuel pump relay, terminal 85 
2 Not used 
3 Output Cyl. 2 and cyl. 4 fuel injection valve control Cyl. 2 and cyl. 4 fuel injection valves 
4 Not used ] 
5 Not used 
6 Ground Ground, fuel injection valve output stages Ground point 
7 Not used 
8 Output “Check engine” indicator control Instrument cluster 
9 Not used 
10 Not used 
11 | Output DKV potentiometer signal Transmission control module (EGS) 
12 Input Throttle position sensor Throttle position signal 
13 Not used 
14 Input Volume air flow sensor Volume air flow sensor (signal ground) 
16 ~Tinput Cyl. 1-2 knock sensor Cyl. 1-2 knock sensor 
16 Input Camshaft position sensor (cylinder identification) | Camshaft position sensor (cylinder identification) 
17 Output ti measurement signal (fuel consumption) Instrument cluster 
Output Intake air resonance changeover valve (DISA) Intake air resonance changeover valve 
Not used 
Not used 
Not used 
Not used 
Not used 
Output Cyl. 3 ignition coil control Cyl. 3 ignition coil 
Output Cyl. 1 ignition coil control Cyl. 1 ignition coil 
Input Battery voltage B + junction point 
27 Output Engine control module relay control Engine control module relay, terminal 85 
28 Ground Ground for electronics and shielding of sensors Ground point 
29 Output Idle speed control valve control Idle speed control valve 
30 Not used 
31 Not used 
32 Output Cyl. 1 and cyl. 3 fuel injection valve contro! Cyl. 1 and cyl. 3 fuel injection valves 
33 Not used 
34 Ground Ground, output stages (except for ignition and fuel | Ground point 
injection valves) : 
35 Not used 
36 Output Evaporative emission valve control ~ Evaporative emission valve = 
37 Output Oxygen sensor heater control Oxygen sensor relay, terminal 85 rea 
38 Not used = 
a | Not used 
40 Not used 
41 Input Volume Air Flow sensor Volume air flow sensor (voltage varies with engine load) 
42 Input Cyl. 3-4 knock sensor Cyl. 3-4 knock sensor 
43 Ground Ground for sensors Engine coolant temperature sensor, cyl. 1-2 knock sensor, cyl. 3-4 knock 
sensor, and throttle position sensor 
44 Input Camshaft position sensor (cylinder identification) || Camshaft position sensor (cylinder identification) 
ECM PIN ASSIGNMENTS = 


Versién electrénica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


FUELINJECTION 130-29 


Table h. ECM Pin Assignment—Bosch DME M1.7 


Pin Signal Component/function Signal 

45 Not used 

46 Not used 

47 Not used 

48 Output | A/C compressor cut-out Compressor control relay, terminal 85 
49 Not used 

50 Not used 

51 Output Cyl. 4 ignition coil control Cyl. 4 ignition coil 

52 Output Cyl. 2 ignition coil control Cyl. 2 ignition coil 

53 Not used 

54 Input Battery voltage from engine control module Engine control module relay, terminal 87a 
55 Ground Ground, ignition Ground point 

56 Input Ignition switch, terminal 15 Ignition switch, terminal 15 

57 Not used | 

58 Not used | 

59 Output Throttle position sensor and volume air flow sensor | Reference voltage (5 VDC) 

60 Input Programming voltage Data link connector 

61 Not used 

62 Not used 

63 Not used 

64 Input Ignition timing intervention Transmission control module (EGS) 
65 Input Drive range P/N Automatic transmission range switch 
66 Not used 

67 Input Crankshaft position RPM sensor Crankshaft position RPM sensor 

68 Input Crankshaft position RPM sensor Crankshaft position RPM sensor 

69 Not used 

70 Input Oxygen sensor signal Heated oxygen sensor 

71 Ground Oxygen sensor signa! ground Heated oxygen sensor 

72 Not used 

73 Input Vehicle speed signal Instrument cluster 

74 Output Engine speed signal! Instrument cluster 

75 Not used 

76 Input Volume air flow sensor Volume air flow sensor 

77 Input Intake air temperature sensor (IAT) Intake air temperature sensor (IAT) 
78 Input Engine coolant temperature Engine coolant temperature sensor 
79 Not used 

80 Not used 

81 Input Drive-away protection signal (code) On-board computer 

82 Not used 

83 Not used 

84 Not used 

85 Input A/C pressure Pressure switch 

86 “input A/C switch Integrated climate regulation control module 
87 Output RxD diagnosis data line Data link connector 

88 Output-Input | TxD diagnosis data line Data link connector 
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Table i. ECM Pin Assignment—Bosch DME M3.1 


Signal Component/function Signal 
output Fuel pump relay control Fuel pump relay switches with engine running or cranking (crankshaft position 
signal must be present for relay switchover) 
2 output Idle speed control valve Pulsed ground- close signal (see also pin 29) 
3 output Fuel injector control, cyl. 1 Pulsed ground (injection pulse width in ms) with engine running 
4 output Fuel injector control, cyl. 3 Pulsed ground (injection pulse width in ms) with engine running 
5 output Fuel injector control, cyl. 2 Pulsed ground (injection pulse width in ms) with engine running 
6 ground Ground Ground for fuel injector output stages 
7 vacant = se 
8 output Check Engine Check engine lamp control ground 
9 vacant _ — 
10 vacant _ _ 
11 output Throttle valve position Load signal to transmission contro! module 
12 input Throttle position sensor Voltage varies with throttle position 
13 output Mass air flow sensor Air flow sensor hot wire burn off (voltage for 0.5 seconds after shutdown) 
14 ground Mass air flow sensor Ground for air flow sensor 
15 vacant _ _ 
16 input Cylinder identification sensor A/C voltage pulse per camshaft revolution (between pin 16 and 44) 
17 output Fuel consumption (ti) Fuel consumption output (KVA signal) to instrument cluster 
vacant 
vacant 
vacant 
vacant _ _ 
vacant oe _ 
output Ignition control (terminal 1), cyl. no. 2 Primary signal, ignition coil cyl. no. 2 
output Ignition control (terminal 1), cyl. no. 3 Primary signal, ignition coil cyl. no. 3 
output Ignition control (terminal 1), cyl. no. 1 Primary signal, ignition coil cyl. no. 1 
input Power supply (terminal 30) Battery voltage (B+) at all times (terminal 30) 
Main relay contro! Main relay activation (to relay terminal 85) 
ground Ground Ground for ECM and sensor shielding 
output Idle speed control valve Pulsed ground— open signal (see also pin 2) 
vacant _ — 
31 output Fuel injector, cyl. no. 5 Pulsed ground (injection pulse width in ms), cyl. no. 5 
32 output Fuel injector, cyl. no. 6 Pulsed ground (injection pulse width in ms), cyl. no. 6 
33 output Fuel injector, cyl. no. 4 Pulsed ground (injection pulse width in ms), cyl. no. 4 
34 ground Ground Ground for output stages 
35 vacant 
36 output Evaporative purge valve control Pulsed ground with engine at normal temperature and varying engine load 
37 output Oxygen sensor heater relay control Oxygen sensor heater relay activation (ground at terminal 85) 
38 vacant _ _ 
39 vacant _ _ 
40 vacant _— = 
41 input Mass air flow sensor Voltage (+) 
42 vacant _ = 
43 ground Ground Ground for temperature sensors (ECT sensor, IAT sensor, TP sensor) 
44 input Cylinder identification sensor A/C voltage pulse per camshaft revolution (between pin 16 and 44) 
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Table i. ECM Pin Assignment—Bosch DME M3.1 


130-31 


Pin Signal Component/function 

45 vacant _ _ 

46 vacant _ _— 

47 vacant = _ 

48 output A/C compressor control A/C compressor disabled via compressor control relay 

49 vacant _— = 

50 output Ignition control (terminal 1), cyl. no. 4 Primary signal, ignition coil cyl. no. 4 

51 output Ignition control (termina! 1), cyl. no. 6 Primary signal, ignition coil cyl. no. 6 

52 output Ignition control (terminal 1), cyl. no. 5 Primary signal, ignition coil cyl. no. 5 

53 vacant _ _— 

54 input Power supply Battery voltage (+) from main relay terminal 87 

55 ground Ground Ground for ignition contro! 

56 input Power supply (terminal 15) Battery voltage (+) with key on or engine running 

57 vacant _ _ 

58 vacant _— =a 

59 output Throttle position sensor Throttle position sensor supply voltage (5 VDC) 

60 input Data link connector Programming voltage 

61 vacant _ _— 

62 vacant _— 2s 

63 vacant _ _ 

64 input Ignition timing intervention from A/T control module (only active during gearshift) 

65 input Automatic transmission (A/T) range switch Transmission park or neutral signal 

66 vacant _ _ 

67 input Engine speed/crankshaft position sensor Crankshaft position/rpm (voltage (VAC) between pins 67 and 68) 
68 input Engine speed/crankshaft position sensor Crankshaft position/rpm (voltage (VAC) between pins 67 and 68) 
69 vacant _ _ 

70 input Oxygen sensor Oxygen sensor signal (0-1 VDC fluctuating with engine running) | 
71 ground Oxygen sensor Oxygen sensor signal! ground 

72 vacant = = 

73 input Road speed Road speed signal from instrument cluster 

74 output Engine speed (TD) Engine speed (TD) signal to instrument cluster’ 

75 vacant —_ _ 

76 vacant a = : 

77 input Intake air temperature (IAT) sensor Intake air temperature (0-5 V, temperature dependent) | 
78 input Engine coolant temperature (ECT) sensor Engine coolant temperature (0-5 V, temperature dependent) 

79 vacant = _ 

80 vacant = _ 

81 input On-board computer Drive-away protection enable 

82 vacant _ _ 

83 vacant _ — 

84 vacant _ = 

85 input A/C pressure switch From Integrated climate contro! module via A/C pressure switch 
86 input A/C compressor on From Integrated climate control module 

87 input Diagnostic connector (RxD) | Diagnostic RxD (receive) signal to pin 15 in Data link connector 
88 input/output | Diagnostic connector (TxD) Diagnostic TxD (transmit) signal to pin 20 in Data link connector 
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Table j. ECM Pin Assignment—Bosch DME M3.3.1 


Pin Signal Componentfunction Signal 
1 output Fuel pump relay control Fuel pump relay switches with engine running or cranking (crankshaft position 
signal must be present for relay switchover) 
2 output Idle speed control valve Pulsed ground—close signal (see also pin 29) 
3 output Fuel injector control, cyl. 5 Pulsed ground (injection pulse width in ms) cyl. 5 
4 output Fuel injector control, cyl. 6 Pulsed ground (injection pulse width in ms) cyl. 6 
5 output [ Fuel injector control, cyl. 4 Pulsed ground (injection pulse width in ms) cyl. 4 
6 ground | Ground Ground for fuel injector output stage 
7 output Camshaft actuator (VANOS solenoid) control | Camshaft actuator (VANOS solenoid) 
8 output Check Engine Instrument cluster, Check Engine lamp 
9 vacant _ _ 
10 vacant — _ 
1 output Throttle position Throttle angle signal to A/T control module 
12 vacant = = 
13 input Oxygen sensor Oxygen sensor signal (0-1 VDC fluctuating with engine running) 
14 input Mass air flow sensor Mass air flow sensor 
15 ground Ground Ground 
16 input Crankshaft position/rom sensor Voltage pulse (VAC) between pin 16 and 43 (crank position/rpm sensor) 
17 input Camshaft position sensor Hall effect camshaft sensor 
18 vacant _ — 
19 vacant _ _ 
20 vacant _ _ 
21 vacant = = 
22 vacant = = 
23 output Ignition coil control, cyl. 4 Ignition coil 4 
24 output Ignition coil control, cyl. 6 Ignition coil 6 =; 
25 output Ignition coil control, cyl. 5 Ignition coil 5 (a) 
26 input Power supply (terminal 30) Battery voltage (B+) at all times 
27 input Main relay control Main relay activation (terminal 85) 
28 ground Ground Ground for ECM and sensor shielding 
29 output Idle speed control valve Pulsed ground—open signal (see also pin 2) 
30 vacant _ _ 
31 output Fuel injector control, cyl. 3 Injection pulse width in ms—cyl. 3 
32 output Fuel injector control, cyl. 2 Injection pulse width in ms—cyl. 2 
33 output Fuel injector control, cy!. 1 Injection pulse width in ms—cyl. 1 
34 ground Ground Ground for remaining output stages A ° 
35 vacant _ — — 
36 output Evaporative purge valve control _ 
37 vacant = = iS 
38 output Oxygen sensor heater relay control Oxygen sensor heater relay switchover (terminal 85) (< 
39 vacant _ _ 
40 ground Oxygen sensor Oxygen sensor signal ground 
41 input Mass air flow sensor Mass air flow voltage signal 
42 input Vehicle speed Vehicle speed signal from instrument cluster 
43 input Crankshaft position/rpm sensor Voltage pulse (VAC) between pin16 and 43 
44 ground Ground Ground for intake air temp. sensor, engine coolant temp. sensor, throttle 
position sensor 
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Table j. ECM Pin Assignment—Bosch DME M3.3.1 


Pin Signal Component/function Signal 
45 ground Ignition circuit shield Ground shield for ignition circuit monitoring 
46 output Fuel consumption (KVA signal) To instrument cluster 
47 output Crankshaft rom Engine speed (TD) signal to instrument cluster 
48 output A/C compressor contro! A/C compressor relay terminal 85 
49 vacant - ~~ 
50 output Ignition coil control, cyl. 1 Primary signal, ignition coil 1 
51 output Ignition coil control, cyl. 2 Primary signal, ignition coil 2 
52 output Ignition coil control, cyl. 3 Primary signal, ignition coil 3 
53 vacant _ — 
54 input Power supply Battery voltage from main relay (terminal 87a) 
55 ground Ground Ground for ignition control 
56 input Power supply (terminal 15) Battery voltage with key on or engine running 
57 input Ignition timing intervention From A/T contro! module 
58 vacant —_— _ 
59 output Throttle position sensor (TPS) Voltage supply to TPS (5 VDC) 
60 input Programming voltage Data link connector 
61 vacant _ _ 
62 vacant _ _ 
63 vacant — _ 
64 input A/C on signal From integrated climate control module 
65 input A/C pressure signal From integrated climate control module via A/C pressure switch 
66 input On-board computer Drive-away protection enable (starter immobilization relay) 
67 vacant _ _ 
68 vacant — _ 
69 input Knock sensor #2 (cyl. 4, 5, 6) Knock sensor #2 signal 
70 input Knock sensor #1 (cyl. 1, 2, 3) Knock sensor #1 signal 
71 ground Ground Ground for knock sensors and shields 
72 vacant _ _ 
73 input Throttle position sensor (TPS) Throttle position signal 
74 vacant 7— _ 
75 | Vacant _ = 
vacant _ = 
input Intake air temperature Intake air temperature sensor (0-5 VDC) 
input Engine coolant temperature Engine coolant temperature sensor (0-5 VDC) 
vacant = — 
vacant _ ae 
input Automatic transmission gear position/neutral | A/T park or neutral position signal 
safety switch 
vacant _ _ 
vacant _ _ 
vacant _ _ 
vacant —_ = 
vacant _— _ 
input Diagnostic connector (RxD) “| Diagnostic RxD (receive) signal to pin 15 in Data link connector 
input/output | Diagnostic connector (TxD) Diagnostic TxD (transmit) signal to pin 20 in Data link connector 
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Signal 


Table k. ECM Pin Assignment—Bosch DME M5.2 


Component/function 


Signal 


output 


Oxygen sensor heater control (switched ground) 


output 


Oxygen sensor (monitoring sensor) heater 


Idle speed control valve 


Pulsed ground—ciose signal (see also pin 29) 


output 


Fuel injector control, cyl. 1 


Pulsed ground (injection pulse width in ms) cyl. 1 


output 


Fuel injector control, cyl. 4 


Pulsed ground (injection pulse width in ms) cyl. 4 


not used 


ground 


Ground 


Ground for fuel injector output stage 


not used 


output 


Check Engine 


Instrument cluster, Check Engine lamp 


Otol nN! @! oy] Bl] wo] me] 


not used 


= 
°o 


input 


Electronic immobilizer control (EWS If) 


Electronic immobilizer control (EWS II) module 


+ 
_— 


output 


Automatic climate control 


Automatic climate control, to evaporator controller 


= 
LD) 


not used 


= 
o 


not used 


~ 
B 


not used 


= 
ao 


not used 


a 
cop) 


input 


Intake air temperature 


Intake air temperature signal 


+ 
~I 


input 


Mass air flow meter 


Intake air signal 


= 
oo 


not used 


_— 
oO 


input 


Oxygen sensor (monitoring sensor) 


Oxygen sensor control 


nN 
oO 


output 


Crankshaft/rpm sensor 


Crankshaft/rpm sensor control 


i) 
= 


input 


Camshaft position sensor 


Camshaft position signal 


N 
ine) 


output 


Ignition coil control, cyl. 3 


Primary signal, ignition coil 3 


Nn 
wo 


output 


Ignition coil control, cyl. 4 


Primary signal, ignition coil 4 


Ls) 
B 


not used 


nh 
oO 


not used 


to 
o>) 


input 


Power supply (terminal 30) 


Battery voltage (B+) at all times 


input 


Main relay control 


Main relay activation (terminal 85) 


ground 


Ground 


Ground for ECM and sensor shielding 


output 


Idle speed control valve 


Pulsed ground—open signal (see also pin 2) 


output 


Oxygen sensor (monitoring sensor) heater 


Oxygen sensor heater control (switched ground) 


output 


Fuel injector control, cyl. 3 


Pulsed ground (injection pulse width in ms) cyl. 3 


output 


Fuel injector control, cyl. 2 


Pulsed ground (injection pulse width in ms) cyl. 2 


not used 


34 ground Ground Ground for ECM/ output stages 
35 not used = aan 

36 input A/C compressor relay A/C compressor relay control 

37 not used _ _ 

38 not used _ _— 

39 not used _ = 

40 input: Knock sensor #2 (cyl. 3,4) Knock sensor #2 signal 

41 not used i —_ 

42 input Vehicle speed Vehicle speed signal from instrument cluster 
43 not used = _ 

44 output Throttle position sensor (TPS) Throttle position reference signal 
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Table k. ECM Pin Assignment—Bosch DME M5.2 (continued) 


Pin Signal Component/function Signal ; 

45 output Mass air flow meter Intake air signal 

46 output Oxygen sensor (monitoring sensor) Oxygen sensor control 

47 not used _ _ 

48 not used = _ 

49 output ignition coil control, cyl. 1 Primary signal, ignition coil 1 

50 output Ignition coil control, cyl. 2 Primary signal, ignition coil 2 

51 not used _ = 

52 not used _ _ 

53 input Throttle position sensor Throttle position signal : 

54 input Power supply Battery voltage from main relay (terminal 87) 
55 ground Ground Ground for ECM 
56 input Power supply (terminal 15) Battery voltage with key on or engine running 
57 output Activate cooling fan (man. trans.) control Normal speed relay 

58 not used _ _ 

59 not used = ~ 

60 input Programming voltage Programming voltage via data link connector, pin 18 
61 output Evaporative emission valve Evaporative emission valve contro! 

62 vacant _ _ 

63 output Fuel pump relay Fuel pump relay control 

64 not used _ _ 

65 not used — _ ! 
66 not used _ _ 

67 not used _ _- 

68 input Signal above 80°C (man. tran.) ] Double temperature switch 

69 input Automatic climate control Automatic climate control 

70 input Knock sensor #1 (cyl. 1,2) Knock sensor #1 signal 

71 ground Ground Ground for analog signals and knock sensors 
72 not used _ _ 

73 not used _ : _ 

74 input Engine coolant temperature sensor Engine coolant temperature signal 

75 not used _ = 

76 not used _ = 

77 output Oxygen sensor (regulating sensor) Oxygen sensor control 

78 input Crankshaft/rpm sensor Crankshaft position/rpm signal 

79 input ABS or traction control ABS or AST control 

80 input Engine speed Engine speed signal 

81 not used = = 


not used 


input 


On-board computer 


From On-board computer (terminal 4) 


not used 


not used 


not used 


input 


Diagnostic connector (RxD) 


Diagnostic RxD (receive) signal to pin 15 in Data link connector 


output 


Diagnostic connector (TxD) 


Diagnostic TxD (transmit) signal to pin 17in Data link connector 
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Table 1. ECM Pin Assignment—Siemens DME MS 41.1 


Pin Signal Component/function Signal 

1 output Ignition coil control, cyl. 2 Primary signal, ignition coil 2 

2 output ignition coil control, cyl. 4 Primary signal, ignition coil 4 

3 output Ignition coil control, cyl. 6 Primary signal, ignition coil 6 

4 ground Ground Ground 

5 output Fuel injector control, cyl. 2 Pulsed ground (injection pulse width in ms) cyl. 2 

6 | output Fuel injector control, cyl. 1 Pulsed ground (injection pulse width in ms) cyl. 1 

7 output Mass air flow meter Mass air meter signal 

8 = input Mass air flow meter Mass air meter signal 

9 output Instrument cluster Fuel consumption signal 

10 output Engine coolant temperature (ECT) sensor ECT signal 

11 output Fuel tank pressure sensor Fuel tank pressure sensor control 

12 input Throttle position sensor (TPS) Throttle position signal 

13 _ 

14 : input Intake air temperature (IAT) sensor intake air temperature signal _ 

15 Traction control AST module 

16 input Automatic climate control Automatic climate control 

17 | _ 

18 input Electronic immobilizer control (EWS 11) Electronic immobilizer control (EWS {l) module 

19 Automatic climate control Automatic climate control 

20 _ Instrument cluster Instrument cluster 

a1 output Camshaft actuator (VANOS solenoid) contro! | Camshaft actuator (VANOS solenoid), switched ground 

22 output Fuel injector control, cyl. 3 Pulsed ground (injection pulse width in ms) cyl. 3 

23 Fuel injector control, cyl. 6 Pulsed ground (injection pulse width in ms) cyl. 6 

24 Fuel injector control, cyl. 4 Pulsed ground (injection pulse width in ms) cyl. 4 

25 output Oxygen sensor heater control Oxygen sensor heater ground = 

26 input Power supply (terminal 30) Battery voltage (B+) at alll times ay 

27 output | Idle speed control valve Pulsed ground—open signal (see also pin 53) 

28 ground Ground Ground 

29 output Ignition coil control, cyl. 1 Primary signal, ignition coil 1 

30 output Ignition coil control, cy!. 3 Primary signal, ignition coil 3 

31 output Ignition coil control, cyl. 5 Primary signal, ignition coil 5 

32 ground Ground Ground 

33 output Fuel injector control, cyl. 5 Pulsed ground (injection pulse width in ms) cyl. 5 

34 ground Ground Ground 

35 output Secondary air injection Secondary air injection pump relay control 

36 output Engine speed output Engine speed signal 

37 —_ =, 

38 ground Knock sensor Shielding for knock sensors 

39 output intake air temperature sensor (IAT Sensor) | Voltage supply to IAT sensor and ECT sensor 
Engine coolant temperature (ECT) sensor ‘— 

40 output Crankshaft position sensor (Hall effect) Crankshaft position sensor control 

41 ground Camshaft position (CMP) sensor Shielding for CMP sensor 

42 output Throttle position sensor (TPS) TPS ground 

43 input Camshaft position/rpm sensor | Camshaft position/rpm sensor control 

44 output Throttle position sensor (TPS) Voltage supply to TPS (5 VDC) 

45 Traction control AST module 

46 _ Instrument cluster Instrument cluster 
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Table |. ECM Pin Assignment—Siemens DME MS 41.1 (continued) 


[ Pin Signal Component/function Signal 
47 _ 
48 input | Crankshaft position sensor (Hall effect) Crankshaft position sensor control 
49 input Power supply (terminal 15) Battery voltage with key on or engine running 
50 output Solenoid valve (running losses) Running losses 
51 output Carbon canister valve Carbon canister valve control 
52 vacant — ~ 
53 output Idle speed control valve Pulsed ground—ciose signal (see also pin 29) 
54 input Power supply Battery voltage from main relay (terminal 87) 
55 vacant _ _— 
56 _ 
57 input Knock sensor (cyl. 1-3) Knock sensor input signal 
58 output Knock sensor (cyl. 1-3) Knock sensor control 
59 input Knock sensor (cyl. 4-6) Knock sensor input signal 


input/output | Diagnostic connector (TxD) Diagnostic TxD (transmit) signal to pin 18 in Data link connector 


61 output Oxygen sensor heater (monitoring sensor) Oxygen sensor heater ground 

62 output Secondary air injection Secondary air injection contro! valve 

63 output Knock sensor (cyl. 4-6) Knock sensor contro! 

64 input Camshaft position/rpm sensor Camshaft position/rpm sensor control 

65 input Camshaft position/rpm sensor Camshaft position/rpm sensor control 

66 = 

67 output Oxygen sensor Oxygen sensor reference voltage 

68 output Evaporative purge valve control Pulsed ground with engine at normal temperature and varying engine load 

69 output Fuel pump relay control Fuel pump relay switches with engine running or cranking (crankshaft position 
signal must be present for relay switchover) 

70 vacant _ = = 

71 output Oxygen sensor heater (regulating sensor) Oxygen sensor heater ground 

72 output Oxygen sensor (monitoring sensor) Oxygen sensor reference voltage 

73 input Main relay contro! Main relay activation (terminal 85) 

74 output A/C compressor control A/C compressor relay contro! 

75 input Oxygen sensor Oxygen sensor signal 

76 not used — _ 


77 input Oxygen sensor (regulating sensor) Oxygen sensor signal 

78 input Oxygen sensor (monitoring sensor) Oxygen sensor signal 

79 output Oxygen sensor (regulating sensor) Oxygen sensor reference voltage 
80 Traction control AST module 


Traction control AST module 


Traction control AST module 


83 output Crankshaft position sensor (Hall effect) Crankshaft position sensor control 


84 vacant _ pra 


85 output Automatic transmission Automatic transmission control module 


86 input Automatic transmission Automatic transmission control module 


input Power supply Battery voltage from main relay (terminal 87) 


input/output | Diagnostic connector (TxD) Diagnostic TxD (transmit) signal to pin 17 in Data link connector 
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160 Fuel Tank and Fuel Pump 


GENERAL.......................0005. 160-1 
FUEL TANK AND LINES ............... 160-2 
Fuel tank, draining .............000 eee 160-2 
Fuel tank, removing and installing ......... 160-3 
Fuel Tank Evaporative Control System ..... 160-4 
FUEL LEVEL SENDERS............... 160-4 
Fuel level senders, testing ............... 160-5 
Fuel level sender and fuel pump 
(right side), \removing and installing ...... 160-5 
Fuel level sender (left side), 
removing and installing ................ 160-6 
FUEL PUMP isc52608e i ceded dedevecess 160-6 
Fuel Pump Fuse and Relay .............. 160-6 
GENERAL 


This repair group covers service information specifically for 
the fuel supply system. Information on the fuel injection sys- 
tem is covered in 130 Fuel Injection. 


NOTE — 
Fuel filter replacement is covered in 020 Maintenance 
Program. 


WARNING — 

¢ The fuel system is designed to retain pressure 
even when the ignition is off. When working with 
the fuel system, loosen the fuel lines slowly to al- 
low residual fuel pressure to dissipate gradually. 
Avoid spraying fuel. 


¢ Before beginning any work on the fuel system, 
place a fire extinguisher in the vicinity of the work 
area. 


¢ Fuel is highly flammable. When working around 
fuel, do not disconnect any wires that could cause 
electrical sparks. Do not smoke or work near 
heaters or other fire hazards. 


e Always unscrew the fuel tank cap to release pres- 
sure in the tank before working on the tank or 
lines. 


* Do not use a work light near any fuel. Fuel may 
spray onto the hot bulb causing a fire. 


¢ Make sure the work area is properly ventilated. 


Operating fuel pump for tests.............. 160-6 
Fuel Pump Electrical Tests ............... 160-7 
Fuel pump electrical circuit, testing ......... 160-7 
Fuel pump power consumption, testing...... 160-7 
Fuel Delivery Tests .............. 00000 160-8 
Relieving fuel pressure and connecting 
fuel pressure gauge .............00005- 160-8 
System pressure, testing..............055 160-9 
Fuel delivery volume, testing............. 160-10 
TABLES 
a. Fuel Level Sender Resistances................ 160-5 
b. Fuel Pump Current .......... 0.0.20 c cece ees 160-8 
c. Fuel Pressure Specifications................. 160-10 
d. Fuel Pump Delivery Specifications ............ 160-10 


The cautions and warnings on this page should be ob- 
served when servicing the fuel system. 


CAUTION — 

° Prior to disconnecting the batiery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


* Before making any electrical tests with the ignition 
turned on, disable the ignition system as de- 
scribed in 120 Ignition System. Be sure the bat- 
tery is disconnected when replacing components. 


* To prevent damage to the ignition system or the 
electronic fuel system components, including the 
control unit, always connect and disconnect wires 
and test equipment with the ignition off. 


* Cleanliness is essential when working with the 
fuel system. Thoroughly clean the fuel line unions 
before disconnecting any of the lines. 


¢ Use only clean tools. Keep removed parts clean 
and sealed or covered with a clean, lint-free cloth, 
especially if completion of the repair is delayed. 


¢ Do not move the car while the fuel system is 
open. 


¢ Avoid using high pressure compressed air to 
blow out lines and components. High pressure 
can rupture internal seals and gaskets. 


e Always replace seals and O-rings. 


GENERAL 
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. Filler pipe 

. Filler pipe grounding tab 

. Vent pipe 

. Threaded collar 

. Rubber ring seal 

. Fuel pump 

. Left side fuel level sender (models built from 1/95) 

. Right side fuel level sender 

. Left side fuel level sender with fuel compensating siphon pump 
(models built up to 1/95) 


AON DOARWN — 


Fig. 1. E36 fuel tank assembly. 


FUEL TANK AND LINES 


The plastic fuel tank is mounted beneath the center of the 
car (beneath rear seat). Mounted in the fuel tank are the fuel 
pump and fuel level sending units. Connecting lines for the 
evaporative emission control system and expansion tank are 
also attached to the tank. When performing the procedures 
that follow, refer to Fig. 1. 


Fuel tank capacity for E36 models 
° All ex. 1996 M3 (3.0L).......... 65 liters (17.0 gal) 
* 1996 M3 (3.0L) models ......... 62 liters (16.4 gal) 


FUEL TANK AND LINES 


0011943 
10. Fuel compensating siphon pump and hose assembly 
(models built from 1/95) 
11. Fuel tank 
12. Tank support strap 
13. Bolt—tighten to 23 Nm (17 ft-lb) 
14. Fuel expansion tank 
15. Fuel tank pressure sensor (OBD I!) 


Fuel tank, draining 


The fuel tank should be drained into an approved storage 
unit or another car’s fuel tank. 


WARNING — 

¢ Before removing the tank, be sure that all hot 
components such as the exhaust system, are 
completely cooled down. 


« Fuel may be spilled. Do not smoke or work near 
heaters or other fire hazards. 


1. Disconnect negative (-) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


FUEL TANK AND FUEL PumPe' 160-3 


2. Remove fuel tank filler cap. 


3. Remove rear seat cushion and pull back insulation 
mats to expose fuel tank access covers. See Fig. 2. 


0013140 
Fig. 2. Right side fuel tank access cover under rear seat cushion. 


4. Remove right and left access covers to expose fuel 
hoses and electrical connections at tank. 


5. Label fuel hoses. Then disconnect hoses and harness 
connectors from fuel sending units and fuel pump. See 
Fig. 3. 
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Fig. 3. Fuel pump/fuel level sender assembly in top of fuel tank (right 
side shown}. Disconnect supply hose (A), return hose (B) and 
harness connector (C). 


6. Unscrew threaded collars from fuel tank. Slowly with- 
draw fuel sender assemblies from tank, allowing fuel to 
drain off. 


NOTE — 


¢ If necessary, push fuel level sender arm toward fuel 
pump assembly to facilitate removal. 


¢ BMW special tool no. 16 1 020 should be used to re- 
move and install the threaded collar. Damage to the 
collar may result if the special tool is not used. 


¢ Pump out contents of each tank lobe using approved 


pumping/extraction equipment and flexible fuel-grade 
hose. 


WARNING — 


Fuel may be spilled. Do not smoke or work near 
heaters or other fire hazards. 


7. Installation of sending units is reverse of removal, not- 
ing the following: 


¢ Use new sealing rings when installing pump/sending 
unit assemblies. 

* Be sure that fuel line connections point in same direc- 
tion as they came out. 

¢ Fill tank and check for leaks by running engine. 


CAUTION — 
Before starting the engine, fill the fuel tank with at 


least 1.5 gallons (5 liters) of fuel. The pump will be 
damaged if you run it without fuel. 


Fuel tank, removing and installing 


1. Disconnect negative (—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove fuel tank filler cap and drain tank as described 
earlier. 


3. Working in left access tank access hole (under rear 
seat cushion), remove vent pipe from tank. 


4. Working inside car, disconnect parking brake cable 
ends from parking brake lever. See 340 Brakes. 


5. Working underneath car, gently pry fuel lines away 
from retaining bracket in front of tank. Remove clamps 
and disconnect fuel hoses as shown in Fig. 4. 


6. Remove exhaust system and heat shield as described 
in 180 Exhaust System. See Fig. 5. 


7. Remove driveshaft. See 260 Driveshaft. 


8. Pull parking brake cables backward away from bottom of 
fuel tank, disengaging them from brackets as needed. 


FUEL TANK AND LINES 
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Fig. 4. Pinch off supply and return fuel hoses (arrows) before dis- 
connecting from rigid metal lines. 
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Fig. 5. After removing exhaust system, remove heat shield screws 
(arrows) and heat shield. 


9. Working underneath car, loosen hose clamp and dis- 
connect filler hose. 


10. Support tank from below. Remove tank strap mounting 
bolts. Lower and remove tank, disconnecting right side 
vent and other hoses/electrical connectors as neces- 


sary. 


11.. Installation is reverse of removal. 


¢ Always use new seals, gaskets, O-rings, and hose 
clamps. 

¢ Inspect hoses and replace any that are chafed, dried 
out or cracked. 

¢ Inspect heat shield and replace if corroded. 

¢ Inspect rubber buffers and liners on fuel tank, support 
straps and on underside of body. Replace rubber 
parts that are hardened or damaged. 


FUEL LEVEL SENDERS 


CAUTION — 


¢ Before starting the engine, fill the fuel tank with 
at least 1.5 gallons (5 liters) of fuel to prevent 
damaging a dry fuel pump. 


¢ ff the filler neck has been removed from the body, 
be sure to reattach the neck’s grounding screw 
(where applicable). Check electrical resistance 
between the ground tab and wheel hub. The re- 
sistance should be no higher than 0.6 ohms. 


Tightening Torques 
¢ Fuel tank to body ................ 23 Nm (17 ft-lb) 
* Hose clamps (10 mm-16 mm dia.). : 2.0 Nm (18 in-ib) 


Fuel Tank Evaporative Control System 


The fuel tank evaporative control system is used to vent the 
fuel tank to a charcoal canister, which is then purged by en- 
gine vacuum during norma! engine operation. This controls 
emission of raw hydrocarbons (fuel) to the atmosphere. See 
Fig. 1. 


A fuel expansion tank, located under the right rear fender, 
traps overflow fuel and incorporates extra fuel tank plumbing. 


Starting with 1996 models, OBD II standards require that 
the fuel tank evaporative control system be monitored for 
leaks. This is accomplished using the fuel tank pressure sen- 
sor, the vent shut off valve, and the evaporative purge valve. 


NOTE — 

On most early cars (1992-1995), the charcoal canister 
is in the engine compartment. On later cars, the char- 
coal canister is under the spare tire in the luggage com- 
partment. 


FUEL LEVEL SENDERS 


The E36 model uses a two-lobed fuel tank and each lobe of 
the tank has its own fuel level sending unit. 


The right side fuel level sender is integrated with the fuel 
pump. Each sender has a float connected to a variable resis- 
tance for fuel level. When replacing the sender/pump assem- 
bly always replace hose clamps, gaskets and O-rings. 


WARNING — 


When removing the fuel level sender or the fuel 
pump, the fuel tank should be emptied. 
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Fuel level senders, testing 

The left and right fuel level sending units are wired in series. 
The fuel gauge receives a signal that is the average of the two 
input values. 


1. Remove rear seat cushion, lift up insulation mats, and 
remove both fuel tank access covers. 


2. Disconnect white plug on each sending unit. See Fig. 6. 
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Fig. 6. Fuel pump/level sender ‘terminal identification. Check resis- 
tance at terminals of white connectors (arrows). 


3. Check resistance value of each sending unit. Values 
should be the same. 


5. If values are different, remove sending units as described 
below, and check resistance values across terminals. Table a 
lists resistance values for senders at various float positions. 


NOTE — 

The compensating siphon pump (Fig. 1) maintains the 
fuel level between the right and left tank lobes. If the re- 
sistances are different between the left and right send- 
ers, remove the senders and visually inspect the level in 
each lobe. If the level is different, check the siphon com- 
pensating pump. 


Table a. Fuel Level Sender Resistances 


Float position Test result (ohms) 


Right side empty 10 ohm + 2 


Right side full 


250 ohm + 5 


Left side empty 10 ohm + 2 


Left side full 


250 ohm + 5 


Fuel level sender (right side) 
and fuel pump, removing and installing 


1. Disconnect negative (—) cable from battery. 


CAUTION— — ; 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page vili. 


2. Drain fuel from tank as described earlier. 


WARNING — 


Always unscrew the fuel tank cap to release pres- 
sure in the tank before working on the tank or lines. 


3. Remove rear seat cushion and pull back insulation pad 
under right side. 


4..Remove screws holding right fuel tank access cover. 
Remove cover. 


5. Label fuel hoses. Disconnect hoses and harness con- 
nectors from fuel sending unit and fuel pump. 


6. Unscrew threaded collar from fuel pump/fuel level 
sender. Slowly withdraw assembly from tank, allowing 
fuel to drain off. See Fig. 7. , 


* If necessary, push level sender arm toward fuel pump 
assembly to facilitate removal. 


NOTE — 

BMW special tool no. 16 1 020 should be used to re- 
move and install the threaded collar. Damage to the 
collar may result if the special tool is not used 


WARNING — 


Fuel may be spilled. Do not smoke or work near 
heaters or other fire hazards. 


7. Using a new sealing ring, install pump and sending 
unit, being sure that fuel line connections point in same 
direction as they came out. 


8. Reconnect harness connector and hoses. Fill tank and 
check for leaks by running engine. Install access cover 
and its mounting screws. Reconnect negative (—) cable 
to battery. 


CAUTION — 
Before starting the engine, fill the fuel tank with at 


least 1.5 gallons (5 liters) of fuel. The pump will be 
damaged if you run it without fuel. 
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Fig. 7. Fuel sender and pump assembly. 


Fuel level sender (left side), 
removing and installing 


The procedure for removing and replacing the left side fuel 
level sender is similar to that used for the right side. There is 
no fuel pump on the left side. 


FUEL PUMP 


The electric fuel pump is mounted in the fuel tank in tandem 
with the right side fuel fevel sender. The fuel pump delivers 
fuel at high pressure to the fuel injection system. A pressure 
regulator maintains system pressure. The quantity of fuel sup- 
plied exceeds demand, so excess fuel returns to the fuel tank 
via a return line. See 130 Fuel Injection for more information 
on system pressure and the fuel pressure regulator. 


NOTE — 

Fuel pump removal procedures are given earlier under 
Fue! level sender (right side) and fuel pump, remov- 
ing and installing. 


Fuel Pump Fuse and Relay 


The fuel pump is operated by a fuel pump relay located in 
the power distribution box. The fuel pump circuit is protected 
by fuse no. 18 located in the power distribution box. See Fig 8. 


FUEL PUMP 
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Fuel DME 
pump main 
relay \___ relay 


Fig. 8. Fuel pump relay location in power distribution box. 


The DME engine control module (ECM) and the DME main 
relay supply power to the coil side of the fuel pump relay. Dur- 
ing starting, the fuel pump runs as long as the ignition switch is 
in the start position and continues to run once the engine 
starts. If an electrical system fault interrupts power to the fuel 
pump, the engine will not run. 


Operating fuel pump for tests 


To operate the fuel pump for testing purposes without hav- 
ing to run the engine, the fuel pump relay can be bypassed to 
power the pump directly. 


To run the fuel pump, remove the relay and connect the 
socket for relay terminal 30 to the socket for relay terminal no. 
87 with a fused jumper wire. Relay terminal identification is 
shown in Fig. 9. After completing the tests, remove the jumper 
wire. 


CAUTION — 
Relay locations may vary. Use care when identify- 
ing relays and when troubleshooting the electrical 


system at the fuse/relay panel. The fuel pump re- 
lay is a four pin relay and has a 1.5 mm? red wire 
at terminal 30 in the relay socket. If in doubt, con- 
sult an authorized BMW dealer. 


NOTE — 

The jumper wire should be 1.5 mm? (14 ga.) and in- 
clude an in-line fuse holder with a 16 amp fuse. To 
avoid fuse/relay panel damage from repeated connect- 
ing and disconnecting, also include a toggle switch. A 
heavy-duty jumper, BMW tool no. 61 3 050, is also 
available from an authorized BMW dealer. 


If the pump does not run with the jumper installed, the fault 
could be in the fuel pump or the wiring to the pump. Check the 
pump and its wiring as described below. 
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Fig. 9. Fuel pump relay terminal identification. 


Fuel Pump Electrical Tests 
Troubleshooting of any fuel pump fault should begin with 


. checking the fue! pump fuse and the fuel pump relay. The 
DME main relay should also be checked. 


NOTE — 


Special tools are required for some of the tests de- 
scribed here. 


Fuel pump electrical circuit, testing 
The fuel pump electrical circuit diagram is shown in Fig. 10. 


CAUTION — 
Fuse and relay locations may vary. Use care when 


troubleshooting the electrical system at the 
fuse/relay panel. To resolve problems in identify- 
ing a relay, see an authorized BMW dealer. 


1. Remove rear seat cushion, pull right side insulation mat 
back to expose fuel tank access cover. Remove cover 
to expose wiring connections. 


2. Remove fuel pump relay and operate fuel pump as de- 
scribed under Operating fuel pump for tests earlier. 
Pump should run. Disconnect jumper wire when fin- 
ished. 


3. If fuel pump does not run, disconnect black harness 
connector from tank sender unit. With jumper wire con- 
nected as described in step 2 above, check for positive 
(+) battery voltage at harness connector terminals. See 
Fig. 11. 
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Fig. 10. Fuel pump electrical circuit. 


4. If voltage and ground are present, fuel pump is proba- 
bly faulty. If there is no voltage, check wiring from fuel 
pump relay and make sure relay is functioning correctly. 


Fuel pump power consumption, testing 


NOTE — 

* To achieve accurate test results, the battery voltage 
at the connector should be approximately 13 volts. 
Charge the battery as necessary. 


¢ A higher than normal power consumption usually in- 
dicates a worn fuel pump, which may cause intermit- 
tent fuel starvation due to pump overheating and 
seizure. The only remedy is pump replacement. Be 
sure to check that the return line and the pump pickup 
are not obstructed before replacing the pump. 


1. Remove rear seat cushion, pull right side insulation mat 
back to expose fuel tank access cover. Remove cover 
to expose wiring connections. 


2. Disconnect (black) harness connector from fuel pump. 


3. Connect an ammeter and an insulated jumper wire be- 
tween terminals in connector and corresponding pump 
terminals. See Fig. 12. ie 
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Fig. 11. Voltage supply to fuel pump harness (black) connector being 


checked (arrow). 
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Fig. 12. Test fuel pump for current draw by attaching ammeter and 
jumper wire as shown. 


CAUTION — 
Do not allow the test leads to short to ground. 


NOTE — 
See 600 Electrical System—General for information 
on electrical tests using a digital multimeter (DMM). 


4. Run pump as described in Operating fuel pump for 
tests. 


FUEL PUMP 


5. Compare ammeter reading with specification listed in 
Table b. 


Table b. Fuel Pump Current 


Maximum current 5.0 amps 
consumption 


Fuel Delivery Tests 


Checking fuel delivery is a fundamental part of trouble- 
shooting and diagnosing the DME system. Fuel pressure di- 
rectly influences fuel delivery. An accurate fuel pressure 
gauge will be needed to make the tests. 


" There are three significant fuel delivery values to be mea- 
sured: 


¢ System pressure—created by the fuel pump and main- 
tained by the pressure regulator. 

¢ Fuel delivery volume—created by the fue! pump and af- 
fected by restrictions, such as clogged fuel filter. 

¢ Residual pressure—the pressure maintained in the 
closed system after the engine and fuel pump are shut 
off. 


Procedures for measuring the first two quantities are de- 
scribed here. 


Residual fuel pressure is checked using the procedure de- 
tailed in 130 Fuel Injection. 


Relieving fuel pressure and connecting 
fuel pressure gauge 


WARNING — 


* Gasoline is highly flammable and its vapors are 
explosive. Do not smoke or work on a car near 
heaters or other fire hazards when diagnosing 
and repairing fuel system problems. Have a fire 


extinguisher available in case of an emergency. 


* When working on an open fuel systern, wear suit- 
able hand protection. Prolonged contact with fuel 
can cause illnesses and skin disorders. 


CAUTION — 
Cleanliness is essential when working with fuel 


circuit components. Thoroughly clean the unions 
before disconnecting fuel lines 


To prevent fuel from spraying on a hot engine, system fuel 
pressure should be relieved before disconnecting fuel lines. 
One method is to tightly wrap a shop towel around a fuel fine fit- 
ting and loosen or disconnect the fitting. 


Measuring fuel pressure requires special tools. Earlier cars 
use pressure hose with clamps for fuel delivery. These can be 
attached to a fuel pressure gauge below the intake manifold. 
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NOTE — NOTE — 

On 1996 and later 4-cylinder cars, use BMW special ¢ Use BMW pressure gauge Part No. 13 3 060, or an 

tool 13 6 051 (hose with quick release coupling) to at- equivalent. The fuel pressure gauge should have a 

tach pressure gauge to Shraeder valve fitting on top of range of 0 to 5 bar (0 to 75 psi) and must be securely 

the M44 fuel rail. See Fig. 13. connected to prevent it from coming loose under pres- 
sure. 


¢ On cars with 6-cylinder engine, the top left-side en- 
gine cover will have to be removed to access the fuel 
rail. 


System pressure, testing 


System pressure is the pressure created by the fuel pump 
and maintained by the pressure regulator. See Fig. 15. Sys- 
tem pressure is not adjustable. 


ets. 


Fuel 
return to 
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Fig. 13. Fuel rail showing location of Shrader valve fitting on M44 en- 
gine (arrow). 
Fuel in 
from 
fuel rail 


Later model 6-cylinder fuel systems require BMW special 
tool 16 1 050 to release fittings and connect the fuel gauge. 
See Fig. 14. 


, Diaphragm 


“~~ Spring 


Connection to 
intake manifold Bsa 


Fig. 15. Fuel pressure regulator. Fuel pressure deflects diaphragm to 
return fuel to tank when pressure reaches desired limit. 


CAUTION — 

The fuel pump is capable of developing a higher 
pressure than that regulated by the pressure reg- 
ulator. In the event the fuel pump check valve is 


faulty (stuck closed), make sure the fuel pressure 
does not rise above 6.0 bar (87 psi). Damage to 
the fuel lines or fuel system components could re- 
sult. 
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Fig. 14. Fuel lines at rear of intake manifold on M52 engine. Use BMW 
special tool 16 1 050 to release fittings. 


If the special tools are not available, a length of fuel line and 1. Remove fuel tank filler cap. 


a T-fitting can be installed to the inlet fuel line and connected 


: in-li T-fitting and fuel pressure gauge to 
to a fuel gauge. 2. Connect in-line a T-fitting uel p gaug 


outlet hose at fuel pump. 
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3. Operate fuel pump as described earlier under Operat- Fuel delivery volume, testing 
ing fuel pump for tests. Check that fuel pressure cor- ; ; a : 
responds to specifications listed in Table c. 1. Disconnect return line from fuel rail in engine compart- 


ment. 
¢ lf system pressure is low, repeat test while gradually 


pinching off return hose. Pressure should rise rapidly. 
If not, fuel pump is most likely faulty. 

e lf system pressure is too high, check return line from 
pressure regulator to tank. Check for kinks in hose. 
Blow compressed air through line to check for block- 
ages. If no faults can be found, pressure regulator is 
most likely faulty. See 130 Fuel Injection for testing 
and replacement procedures. 


2. Connect a length of hose to fitting on fuel rail and place 
open end of hose in a suitable container for catching 
fuel (2-quart capacity). 


3. Run fuel pump for exactly 30 seconds as described 
earlier under Operating fuel pump for tests and mea- 
sure fuel collected. Refer to Table d. 


WARNING — Table d. Fuel Pump Delivery Specifications 


Fuel under pressure is present during the test. Use 


Engine Delivery rate (30 seconds @ 12V) 
hose clamps at all connections. 


4-cylinder 
M42/M44 0.875 liter (0.93 qt) 


Table c. Fuel Pressure Specifications 


6-cylinder 
M50/S50US 0.875 liter (0.93 qt) 
M52/S52US 1.12 liter (1.16 qt) 


Engine Fuel pressure 


4-cylinder 


M42/M44 3.0 + 0.06 bar (43.5 + 0.9 psi) 
6-cylinder 4. When finished testing, reconnect fuel line. Tighten all 
M50/S50US 3.0 + 0.06 bar (43.5 + 0.9 psi) hose clamps. 
M52/S52US 3.5 + 0.06 bar (51 + 0.9 psi) 
NOTE — 
CAUTION — It is common practice to replace the fuel filter any time 
Do not use compressed air above 40 psi to blow the fuel pump unit is replaced. 


out lines or components. Internal damage to com- 
ponents may result. 


4. When finished, disconnect pressure gauge. 
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GENERAL : 


This section covers repair and troubleshooting information 
for the engine cooling system. For heater core and related 
heating and air conditioning components, see 640 Heating 
and Air Conditioning. 


Coolant Pump and Thermostat 


A centrifugal-type coolant pump is mounted to the front of 
the engine. The belt-driven pump circulates coolant through 
the system whenever the engine is running. A thermostat con- 
trols the flow of coolant into the radiator. 


When the engine is cold the thermostat is closed so coolant 
bypasses the radiator, recirculating from the engine directly 
back to the pump. When the engine reaches operating tem- 
perature, the thermostat opens and coolant circulates through 
the whole system including the radiator. 


Radiator and Expansion Tank 


The radiator is a crossfiow design. A translucent expansion 
tank provides for coolant expansion at higher temperatures and 
easy monitoring of the coolant level. 


On 4-cylinder models, the radiator expansion tank is integral 
with the radiator. See Fig. 1. 


00B11167 


A. Expansion tank C. Dual temperature fan switch _ | 
B. Radiator drain screw — 


Fig. 1. Radiator assembly with integral expansion tank (4-cylinder 
engine). 


On 6-cylinder models, a stand alone expansion tank is used. 


On cars with automatic transmission, ATF is circulated 
through an additional heat exchanger (ATF cooler). 


GENERAL “= 
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Cooling Fans 


Belt-driven cooling fan. The primary cooling fan is belt- 
driven. It is mounted to the front of the coolant pump through a 
fan clutch. The fan clutch is a viscous fluid coupling that con- 
trols the speed of the fan based on engine compartment tem- 
perature. 


Electric cooling fan. Models with M44 engine and stan- 
dard transmission substitute an electric fan for the belt-driven 
viscous fan. This is attached to the rear of the radiator and 
controlled via the DME 5.2 engine management system. 


NOTE — 


The electric cooling fan in these models is activated by 
the engine control module (ECM). 


Auxiliary cooling fan. In all models a two-speed electric 
‘auxiliary cooling fan is mounted behind the front grill and in 
front of the radiator. This fan is primarily used for the A/C sys- 
tem, but also operates when the coolant temperature ex- 
ceeds a predetermined level. , 


Warnings and Cautions 


The following warnings and cautions should be observed 
when working on the cooling system. 


“WARNING — 


e At normal operating temperature the cooling sys- 

“ tem is pressurized. Allow the system to cool as 
long as possible before opening—a minimum of 
an hour—then release the cap slowly to allow 
safe release of pressure. 


° Releasing the cooling system pressure lowers 
the coolant’s boiling point and the coolant may 
boil suddenly. Use heavy gloves and wear eye 
and face protection to guard against scalding. 


° Use extreme care when draining and disposing of 
engine coolant. Coolant is poisonous and lethal 
to humans and pets. Pets are attracted to coolant 
because of its sweet smell and taste. Consult a 
veterinarian immediately if coolant is ingested by 
an animal. 


CAUTION — 

* Avoid adding cold water to the coolant while the 
engine is hot or overheated. If it is necessary to 
add coolant to a hot system, do so only with the 
engine running and coolant pump turning. 


° Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


TROUBLESHOOTING 


TROUBLESHOOTING 


Most cooling system faults can be grouped into one of three 
categories: 


* Cooling system leaks 
¢ Poor coolant circulation 
* Radiator cooling fan faults 


When investigating the cause of overheating or coolant 
loss, begin with a visual inspection. Be sure to check the con- 
dition and tension of the coolant pump drive belt. Check hoses 
for cracks or softness. Check clamps for looseness. Check 
the coolant level and check for evidence of coolant leaks from 
the engine. 


Check that the radiator fins are not blocked with dirt or de- 
bris. Clean the radiator using low-pressure water or com- 
pressed air. Blow outward, from the engine side out. 


Inspect the coolant pump by first removing the drive belt 
from the pump. Firmly grasp opposite sides of the pulley and 
check for play in all directions. Spin the pulley and check that 
the shaft runs smoothly. 


NOTE — 

The coolant provides lubrication for the pump shaft, so 
an occasional drop of coolant leaking from the pump is 
acceptable. If coolant drips steadily from the vent hole, 
the pump should be replaced. 


The cooling system becomes pressurized at normal operat- 
ing temperature, which raises the boiling point of the coolant. 
Leaks may prevent the system from becoming pressurized, 
allowing the coolant to boil at a lower temperature. If visual ev- 
idence is inconclusive, a cooling system pressure test can 
help to pinpoint hard-to-find leaks. 


If the cooling system is full of coolant and holds pressure, 
the next most probable cause of overheating are: 


¢ Faulty radiator fan 

* Loose or worn drive belt 

° Failed thermostat or coolant pump 

* Clogged/plugged radiator or coolant passages. 


NOTE — 

¢ Some early style coolant pumps were fitted with fi- 
ber/plastic type impellers. Over time, this impeller can 
wear away and result in overheating. The plastic im- 
peller can also slip or free-wheel on the pump shaft. If 
the engine overheats and no other faults can be 
found, the old style impeller may be the cause of the 
problem. 


¢ Only pumps with the updated metal impeller should 
be used for replacement. 
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Cooling System Pressure Test 


A cooling system pressure test is used to check for internal 
leaks. Some of the common sources of internal leaks are a 
faulty cylinder head gasket, a cracked cylinder head, or a 
cracked cylinder block. 


To do a cooling system pressure test, a special pressure 
tester is needed. 


WARNING — 


At normal operating temperature the cooling sys- 
tem is pressurized. Allow the system to cool before 
opening. Release the cap slowly to allow safe re- 
lease of pressure. 


With the engine cold, install a pressure tester to the expan- 
sion tank. Pressurize the system to the specification listed be- 
low. Pressure should not drop more than 0.1 bar (1.45 psi) for 
at least two minutes. If the pressure drops rapidly and there is 
no sign of an external leak, the cylinder head gasket may be 
faulty. Consider a compression test as described in 100 En- 
gine—General. 


The screw-on type expansion tank cap should also be test- 
ed using a pressure tester and the correct adapter. 


Cooling System Test Pressure 


¢ Radiator test pressure .......... 1.5 bar (21.75 psi) 
¢ Radiator cap test pressure........... 2 bar (29 psi) 
CAUTION — 


Exceeding the specified test pressure could dam- 
age the radiator or other system components. 


Carefully inspect the radiator cap for damage. Replace a 
faulty cap or a damaged cap gasket. 


Thermostat Quick Check 


To check if the thermostat is opening and coolant is circulat- 
ing through the radiator, allow a cold engine to reach operat- 
ing temperature (temperature gauge needle approximately 
centered). Shut off engine. Feel the top radiator hose. If the 
hose is hot to the touch, the coolant is probably circulating cor- 
rectly. [f there are any cool areas in the hose or radiator, cool- 
ant flow to the radiator is probably restricted. Check for a faulty 
thermostat or a plugged radiator. 


NOTE — 

A thermostat that is stuck open will cause the engine to 
warm up slowly and run below normal temperature at 
highway speed. A thermostat that is stuck closed will re- 
strict coolant flow to the radiator and cause overheating. 
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If the engine overheats and no other cooling system tests 
indicate troubie, the radiator may have some plugged passag- 
es that are restricting coolant flow. 


Temperature Gauge Quick Check 


The coolant temperature sensor is located on the intake 
manifold (left) side of the cylinder head, under the intake man- 
ifold runners. See Fig. 2. : 


“0011964 
Fig. 2. Temperature gauge sender on M44 engine. Temperature 
gauge sender location is similar on all engines. 


In early models, the engine coolant temperature (ECT) sen- 
sor for the fuel injection and the coolant temperature gauge 
sender are located side by side. 


In later models, the ECT sensor and the gauge sender are 
combined into one sender unit. For wire colors refer to Table a. 


Table a. Coolant Temperature Sensor Wire Colors 


p Sensor Terminal . 
Function location number Wire colors 
Two sensors: 
Temperature Rear 1 Brown/violet 
gauge sender 2 Brown/yellow 
ECT sensor Front 1 Brown/red 
2 Brown or 
Brown/black 
One sensor: 
Temperature Dual 1 Brown/yellow 
gauge sender sensor 2 Brown/violet 
ECT sensor 3 Brown/red 
4 Brown/black 
or Grey/black 


TROUBLESHOOTING 
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A quick test at the coolant temperature gauge sender can 
determine if the gauge is functioning correctly. 


If the gauge needle remains at the rest position with the en- 
gine warm, remove the harness connector from the sender 
and jumper the correct terminals in the connector to simulate 
a high engine temperature. See Table a. Turn the ignition on. 
If the gauge needle moves upward, the sender is faulty. If the 
gauge does not respond, the wiring to the gauge is broken 
(open circuit) or the gauge itself is faulty. 


WARNING — 

1996 and later models are OBD II compliant. Dis- 
connecting electrical connectors with the ignition 
turned on may set fault codes in the ECM. It is rec- 


ommended that you leave the diagnosis of faults in 
the coolant temperature sensor system to the BMW 
dealer service department which has specialized 
OBD II scan tool equipment. 


If the gauge needle reads too high when the engine is cold, 
remove the harness connector from the sender. Turn the igni- 
tion on. If the gauge needle position does not change, the wir- 
ing or the gauge is shorted to ground. if the gauge needle 
drops, the sender is faulty and should be replaced. When re- 
placing a faulty coolant temperature sender, the gasket ring 
on the sender should also be replaced. 


Tightening Torque 
* Temperature gauge sender to engine 18 Nm (13 ft-lb) 


Cooling fan, testing 


NOTE — 

On M44 engines with manual transmission, the primary 
electric cooling fan is mounted on the engine side of the 
radiator and is controlled by the engine control module 
(ECM). Troubleshooting this circuit should be left to an 
authorized BMW dealer with the proper diagnostic 
equipment. 


An otherwise sound cooling system may still overheat, par- 
ticularly with prolonged idling, due to a failure of the cooling 
fan(s). 


The belt-driven cooling fan is controlled by a temperature 
dependent viscous clutch. A failed fan clutch may affect air 
flow through the radiator resulting in overheating or possibly 
overcooling. 


With the engine off, check the fan clutch by spinning the fan. 
The fan should spin on the clutch with some resistance. 
Check for signs of leaking fluid from the clutch. If the fan free- 
wheels with no resistance, cannot be turned by hand, or there 
are signs of oil leakage, the clutch should be replaced. 


TROUBLESHOOTING 


The auxiliary cooling fan comes on when coolant tempera- 
ture exceeds a predetermined level or whenever the air condi- 
tioning is on. A dual-range temperature switch for cooling fan 
control is mounted on the right side of the radiator. See Fig. 3. 


0012506 
Fig. 3. Radiator cooling fan temperature switch (arrow). 


WARNING — 

¢ Use caution when testing the electric cooling 
fan(s) and coolant temperature switch. Keep 
hands and wires clear of the fan blades. The cool- 
ing fan(s) can run any time the ignition is ON. 


¢ For greatest safety, cooling fan and coolant tem- 
perature switch tests should be performed on a 
cold engine with the air conditioning off. 


If a faulty thermostat, trapped air, or a restriction in the sys- 
tem is not allowing the coolant to circulate through the radia- 
tor, the temperature switch will not close and the auxiliary 
cooling fan will not run. Before making the tests described be- 
low, make sure the thermostat is operating correctly as de- 
scribed earlier. The normal switching temperatures for the 
dual -speed switch are listed in Table b. 


Table b. Auxiliary Cooling Fan Switching 


Temperatures 
Speed Switching temperature 


196°F (91°C) 
210°F (99°C) 


Low speed 
High speed 
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NOTE — 


Some cars covered by this manual may have an alter- 
nate cooling fan switch with switching temperatures of 
176°/190°F (80°/88°C). When replacing the switch 
check the switching specifications, which should be 
stamped on the switch body. 


1. If coolant is circulating at normal operating tempera- 
ture, but auxiliary cooling fan does not run, disconnect 
connector from radiator temperature switch and make 
tests listed in Table c. 


Table c. Auxiliary Cooling Fan Temperature 
Switch Tests 


Test 
conditions 


Fig. 4. Auxiliary radiator cooling fan low speed relay (1) and high 
speed relay (2) in power distribution box. (Relay locations may 
vary.) 


Wires jumpered Test results 


Black/green (terminal 2) and Ignition ON Fan runs on 


brown (terminal 1) low speed 


Black/gray (terminal 3) and Ignition ON Fan runs on Fy 
brown (terminal 1) high speed 


2. {f fan runs only when powered directly by jumpered 
connector and hot coolant is circulating through radia- 
tor, radiator temperature switch is most likely faulty. Use 
a new sealing ring when replacing switch 


Tightening Torque 
¢ Temperature switch to radiator...... 15 Nm (11 ft-lb) 


3. If auxiliary fan does not run when powered directly, 
check for battery voltage at temperature switch connec- 
tor (black/green wire) with ignition on. If battery voltage 
is not present, check fuses. See 610 Electrical Com- 
ponent Locations. 


Bit170 


Auxiliary Cooling Fan Circuit Fuses Fig. 5. Auxiliary radiator fan resistor (arrow). 
SFUSENG soci ada ae debs ohsaGaaeddeven 5 amp 

¢ Fuse 41 (ex. M44 w/man. trans) ......-.... 30 amp 

« Fuse 48 (M44 w/man. trans. only).......... 40 amp COOLING SYSTEM SERVICE 


4. If no faults are found, remove low speed refay and turn Coolant, draining and filling 


ignition ON. See Fig. 4. 1. Remove expansion tank cap. Set temperature controls 


* Check for power at terminal 30 and terminal 86 of relay to full warm. 
socket. 
* Reinstall low speed relay and repeat test at high speed WARNING — 


relay socket. Fix any wiring faults found. Allow the cooling system to cool before opening or in 


draining the cooling system. 


On early production cars (up to 9/92): If fan operates only on 
high speed and no electrical faults have been found up to this 
point, use an ohmmeter to check that fan resistor is not electri- 
cally open. Resistor is mounted on auxiliary cooling fan housing 
behind front grille. See Fig. 5. Wiring diagrams for the radiator 
cooling fan can be found under Electrical Wiring Diagrams. 


2. Place 3-galion pail beneath radiator drain plug and re- 
move drain plug. See Fig. 6. 


3. Place 3-gailon pail beneath rear of engine block. Loos- z 
en and remove engine block coolant drain plug. ‘et 
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Tightening Torques 
* Radiator drain plug to radiator . . .2-3 Nm (18-27 in-Ib) 
* Engine block drain plug to block .... 25 Nm (18 ft-lb) 


Cooling system, bleeding 
(radiator with integral expansion tank) 


NOTE — 

On radiators with a separate expansion tank, a bleed 
screw is not provided. The cooling system with sepa- 
rate expansion tank is self bleeding via the vent hose 
on the expansion tank. 


Air may become trapped in the system during filling. 
Trapped air can prevent proper coolant circulation. Whenever 
: the coolant is drained and filled, the system should be bled of 
BU trapped air. 


Faas Oe ee aera pH Ono) 1. With engine cold, add coolant to expansion tank until 


level reaches COLD (KALT) mark on tank. 


WARNING — 


Coolant is poisonous. It is especially lethal to pets. 2. Loosen bleed screw on radiator expansion tank. See 
Clean up spills immediately and rinse the area with ; 
water. 


Fig. 7. 


NOTE — 
The block drain plug is located on the exhaust side of 
the engine, near the rear of the engine. 


~ 4, Reinstall radiator and engine block drain plugs using 
new sealing washers. Leave heater controls on full 
warm. 


5. Using a coolant mixture of 50% antifreeze and 50% dis- 
tilled water, fill system slowly. On radiator with integral 
expansion tank, bleed cooling system as described be- 
low. 


NOTE — 


¢ Tap water may cause corrosion of radiator, engine 
and coolant hoses. 


* Coolant can often be reused provided it is clean and 
less than two years old. Do not reuse coolant when re- 
placing damaged engine parts. Contaminated coolant 
may damage the engine or cooling system. 


Table d. Cooling System Capacities ; 
Fig. 7. Cooling system bleed screw on radiator (arrow). Note cold 


Engine Capacity level mark on expansion tank. 7 =), 
4-cylinder 6.5 liters (6.9 qt) 3. M3 models: Loosen bleed screw on thermostat hous- = 
6-cylinder Ing. = 
M50/M52 10 liters (10.6 qt) > 
S50US/S52US 10.5 liters (11.1 qt) 4. Set temperature controls in passenger compartment to ci 
full warm and turn ignition on position (do not start en- 3} 

gine). ap 

‘), 
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5. Slowly add coolant until it spills from bleed screws. 
When coolant spilling from bleed screws is free of air 
bubbles, tighten screws. 


6. Run engine until it reaches operating temperature. Af- 
ter engine has cooled, recheck coolant level and top up 
as necessary. 


CAUTION — 
Always use genuine BMW coolant or its equiva- 
lent to avoid the formation of harmful, clogging de- 


oR 
ae 


posits in the cooling system. Use of other 
antifreeze solutions may be harmful to the cooling 
system. 


Tightening Torque 
¢ Radiator bleed screw 
to thermostat housing ............. 8 Nm (71 in-lb) 


-Bii183 
Belt-driven cooling fan, replacing 
1. Using a 32 mm wrench on fan clutch nut, turn wrench 


quickly in a clockwise direction (working from front of 
car) to loosen. Spin fan off pump. See Fig. 8. 


Fig. 8. Radiator cooling fan nut (arrow). Nut has left-hand threads. 


NOTE — 
¢ The radiator cooling fan nut (32 mm wrench) has left- 
hand threads. 


¢ The nut may be difficult to loosen. Use a tool to hold 
the coolant pump pulley stationary. BMW has a spe- 
cial tool for this purpose (BMW special tool no. 11 5 
030). 


2. Remove expansion rivets holding shroud to radiator. 
See Fig. 9. Remove fan and shroud together. 


NOTE — 
Store the removed fan clutch assembly in an upright 
(installed) position fo prevent loss of clutch fluid. 


3. To replace fan clutch, remove fan mounting bolts and _ a 
separate clutch from fan. "0013203 
Fig. 9. Fan shroud retaining rivet (arrow). Pry out center pin and re- 
4. Installation is reverse of removal. move rivet. Rivet design may vary depending on model and 
model year. = 


Tightening Torques (9) 
¢ Clutch nut to coolant pump (left-hand threads) | 


Without BMW tool no. 115 040..... 40 Nm (29 ft-lb) Tol 
With BMW tool no. 115040 ....... 30 Nm (22 ft-lb) (ia! 
¢ Fan to viscous clutch...........-- 10 Nm (89 in-lb) 2 
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Electric cooling fan, replacing 


On late 4-cylinder models (M44 engine) with manual trans- 
mission, the primary cooling fan is electrically operated and is sl - 
mounted on the engine side of the radiator. 


1. If necessary, remove cover from top of radiator. See 
Fig. 10. 


0013137 


Fig. 11. Front radiator air shroud fasteners (arrows). 


0012505 
Fig. 10. Air cover in back of radiator. Unclip cover from fan shroud af- 
ter removing mounting screws. 


2. Disconnect fan harness connector at bottom left of ra- 
. diator. 


3. Remove fan shroud mounting screws at left and right 
side of radiator. Lift fan assembly straight up and off ra- 
diator. 


4. Installation is reverse of removal. Be sure to align side 
tabs on fan housing with retaining tabs on radiator 


when reinstalling fan. 0013199 


Auxiliary cooling fan, replacing Fig. 12. Version 1 auxiliary fan mounting screws (arrows). 


The auxiliary electric cooling fan is mounted behind the NOTE — 
front bumper, in front of the A/C condenser. There are two ver- 


: se : : lf necessary, remove front bumper or lower engine cov- 
sions of auxiliary fans installed, depending on model and en- 


er to access electrical harness connector. 


gine installed. 
#Type 1 (up to 9/92) 4. Installation is reverse of removal. (d ‘< 
1. Remove front radiator air shroud. See Fig. 11. » Type 2 (from 9/92) = 
2. Remove fan mounting screws. See Fig. 12. 1. Remove front bumper and radiator grilles. See 510 Ex- ( 


terior Trim, Bumpers. 
3. Tilt fan forward. Disconnect electrical harness connec- ; 
tor before lifting fan up. 2. Remove fan mounting screws. See Fig. 13. 


3. Angle fan up and forward, disconnecting electrical har- 
ness connector behind it. Remove it through bumper = 
opening. 
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WARNING — 


Allow the cooling system to cool before opening or 
draining the system. 


2. Remove belt-driven cooling fan and fan shroud as de- 
scribed earlier. 


3. On M52/S52US engines: Unclip wiring duct retaining 
clips and remove duct from above thermostat housing. 
Also remove engine front lifting bracket. 


4. Remove thermostat housing from front of engine. See 
Fig. 15. 


a 


0013146 
Fig. 13. Version 2 auxiliary fan mounting screws (arrows). Front 
bumper has been removed. 


4. Installation is reverse of removal. ieee 


Thermostat, replacing ise 


The coolant thermostat is installed in a housing at the front 
of the cylinder head. See Fig. 14. 


‘Biti79 


Fig. 15. Thermostat housing shown removed (6-cylinder engine). 


5. Remove thermostat. Note thermostat direction and ori- 5) 
entation before removing. Nat 


6. Install new thermostat and/or thermostat housing using 
new O-ring and gasket(s) as necessary. 


NOTE — 

Some thermostats have a direction arrow or vent hole 
near the edge. Install the thermostat so that either the 
arrow or hole are at the top. 


DANE I2e 7. Installation is reverse of removal. Fill system with cool- | {S 
ant as described under Coolant, draining and filling. 
Fig. 14. Coolant thermostat and housing. — 


CAUTION — 


NOTE — Be sure to reconnect ground wire(s) at thermostat 


On M44 engines, the thermostat is integrated into the housing mounting bolt, where applicable. 


thermostat housing. If the thermostat requires replace- 
ment, the complete thermostat housing must be replaced. 


Tightening Torques a 

1. Drain radiator as described above under Coolant, ¢ Thermostat housing cover 5 
draining and filling. to housing or coolant pump ........ 10 Nm (89 in-Ib) SS 

* Engine lifting bracket bolt to thermostat housing (o) 

'  (M52/S52US engine)(M8) ......... 22 Nm (17 ft-lb) 1} 

i sh (il) 
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Coolant pump, replacing 


The engine coolant pump is mounted in the front of the en- 
gine on the timing cover. See Fig. 16. 


“0011989 

Fig. 17. Engine drive belt tensioner being released on M44 engine. Pry 
off tensioner cover and then lever tensioner in counterclock- 

wise direction (as facing engine) and slip belt off pulleys. 


0013197 


Fig. 16. Coolant pump mounted on timing cover. 


aa 
ie 


NOTE — 

Only replacement coolant pumps with metal impellers 
should be installed. Pumps with plastic impellers 
should not be used. 


1. Drain cooling system as described earlier. 


WARNING — 


Allow cooling system to cool before opening or 
draining system. 


2. Remove primary cooling fan shroud and cooling fan 


(belt-driven or electric) as described earlier. Bie 


Fig. 18. Drive belt tensioner being released on M52 engine. Pry off 


3. Disconnect hoses from thermostat housing. Unbolt tensioner cover and then lever tensioner clockwise (as facing 
thermostat housing from front of cylinder head. engine) to release belt tension. 

4. Remove coolant pump drive belt. See Fig. 17 or Fig. NOTE — 
18. 


¢ The 4-cylinder coolant pump is mounted using two dif- — 
ferent length bolts. Note where the longer bolt fits dur- | 


NOTE — ing disassembly. {ci} 
Mark direction of drive belt rotation if reusing belt. ¢ The 6-cylinder coolant pump is mounted on studs and 
retained by nuts. 


¢ Several drive belt and tensioner configurations have 
been used in E36 models. Refer to 020 Maintenance 


7. Insert two screws (M6) in ta: ores and tighten uni- 
Program and 640 Heating and Air Conditioning. ) ppedb g ap 


formly until pump is free from timing chain cover. See 
5. Remove coolant pump pulley from pump. Fig. 19. 


6. Remove mounting fasteners from pump. 


COOLING SYSTEM SERVICE = 


RADIATOR AND COOLING SYSTEM 170-11 


BiHt78 


Fig. 19. Coolant pump being removed. Thread two M6 bolts (arrows) 
in evenly to withdraw pump. (Thermostat and hoses have 


been removed for visual access.) 0012606 
Fig. 20. Cooling fan dual temperature switch (arrow) on right side of 
radiator. 
8. Installation is reverse of removal. 
* Be sure to replace O-ring and gaskets. 6. Where applicable, disconnect automatic transmission 
* Coat O-ring with lubricant during installation. fluid (ATF) cooler lines from radiator. See Fig. 21. 


Tightening Torque 
* Coolant pump to timing chain cover 


MGs if i-tko oo eee ee ee ae ee 10 Nm (89 in-Ib) 
MB eicPueat eid ad eiensesra ea ae 22 Nm (17 ft-lb) 
¢ Coolant pump pulley 


to coolant pump ...............00. 10 Nm (89 in-Ib) 
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Radiator, removing and installing 


1. Drain radiator as described earlier. 


WARNING — 


Allow cooling system to cool before opening or 
draining system. 


0013198 


2. Remove primary cooling fan (belt-driven or electric) as Fig. 21. Automatic transmission fluid (ATF) lines at radiator. 
described earlier. 
; : 7. Carefully pry out radiator retaining clips from top of ra- 
3. Disconnect cooling fan and level sensor harness con- diator. See Fig. 22. 
nectors from bottom of radiator, where applicable 
; 7 8. Pull radiator up and out of car. 
4. Disconnect harness connector from auxiliary fan dual = 


temperature switch. See Fig. 20. NOTE — = 


The radiator rests on two rubber mounts. Check that Ts, 
the mounts do not stick to the bottom of the radiator. an 


5. Disconnect all coolant hoses from radiator. 
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jB1st. 


Fig. 22. Radiator retaining clip being removed. Push down and pull 
screwdriver forward to release clip. 


9. Installation is reverse of removal. 


¢ Fill radiator and cooling system as described under 
Coolant, draining and filling. 

* Check ATF level and, if necessary, top up. See 240 Au- 
tomatic Transmission. 
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180 Exhaust System 


GENERAL oy. vneiaGt- backer dcivregoteney-se 180-1 
EXHAUST SYSTEM REPLACEMENT... . 180-1 


Exhaust system, removing and installing... .. 180-3 
Exhaust manifolds, removing and installing. . .180-5 


GENERAL 


The exhaust system is designed to be maintenance free, al- 
though regular inspection is warranted due to the harsh oper- 
ating conditions. Under normal conditions, the catalytic 
converter does not require replacement unless it is damaged. 


On 1996 and later cars, a pre- and post-catalytic converter 
oxygen sensor is used at each catalytic convertor. Be sure to 
take care when removing the system not to damage the sen- 
sors. 


See 130 Fuel Injection for information on testing oxygen 
sensors. 


NOTE — 


On M52 engines, two resonator pipes (short and long) 
are incorporated into the rear muffler assembly. See 
Fig. 1. An exhaust flap is integrated into the outlet side 
of the short pipe. The flap is operated by a vacuum ac- 
tuator via the Siemens MS 41.1 engine control mod- 
ule). The flap is closed at engine speeds below 2,500 
rpm. This allows exhaust gasses to flow through the 
long resonator pipe and reduce noise. Above 2,500 
rpm, the exhaust flap is open (no vacuum applied to the 
actuator) and allows exhaust gasses to flow through 
the short pipe for maximum performance. 


WARNING — 


Exhaust gases are colorless, odorless, and very 
toxic. Run the engine only in a well-ventilated area. 


Immediately repair any leaks in the exhaust system 
or structural damage to the car body that might al- 
low exhaust gases to enter the passenger compart- 
ment. 


EXHAUST SYSTEM REPLACEMENT 


Exhaust system components are detailed in Fig. 2 through 
Fig. 4. 


New fasteners, clamps, rubber mounts, and gaskets should 
be used when replacing exhaust components. A liberal appli- 
cation of penetrating oil to the exhaust system nuts and bolts 
in advance may make removal easier. 


WARNING — 

° The exhaust system and catalytic converter op- 
erate at high temperatures. Allow components to 
cool before servicing. Wear protective clothing to 
prevent burns. Do not use flammable chemicals 
near a hot catalytic converter. 


* Old, corroded exhaust system components 
crumble easily and often have exposed sharp 
edges. To avoid injury, wear eye protection and 
heavy gloves when working with old exhaust 
parts. 


0013101 ie 


Fig. 1. Rear muffler (active silencer used on M52 engines). Vacuum = 
operated flap (A) changes between short and long pipes, de- } 
pending on engine speed. =, 
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. Front pipe with catalytic convertor 6. Bracket . Bracket/clamp (2) . Rear pipe with muffler 
. Gasket (2) ‘7. Bracket (2) . Rubber mounting ring (2) . Rubber mount 

. Exhaust manifold . Bracket . Flange 18. Support 

. Exhaust manifold . Bracket . Gasket (48mm) . Bracket 

. Manifold gasket . Oxygen sensor . Gasket (48mm) 


0011939 SS 


, Exhaust manifold . Front pipe with catalytic con- . Bolt (M8X90) . Brackets (rear muffler) 
. Nut (M10) vertor . Compression spring . Rear muffler and pipe 
. Gasket (qty. 2) . Oxygen sensor (regulating) . Self-locking nut (M8 . Bracket (transmission) 
. Gasket —tighten to 55 Nm (41 ft-lb) -always replace . Brackets (transmission) 
. Nut . Oxygen sensor (monitoring) . Bracket (rear pipe) 

. Bolt (M8X55) —tighten to 55 Nm (41 ft-ib) . Rubber mounting ring (qty. 2) 


Fig. 3. Exhaust system on 1996-1998 4-cylinder (M44) engine.1992-1995 4-cylinder engine exhaust system is similar. 
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1. Gaskets 5. Front pipe with catalytic con- 8. Flange 
2. Exhaust manifold é pheas ae 9. Bolt (M8x55) 
3. Exhaust manifold 7. ene hla (monitoring) 10. Rubber mounting ring (48mm) 
4. Oxygen sensor (regulating) ~ Nut (M8) 11. Rear pipe with mufflers 


Fig. 4. Exhaust system on 1996-1998 6-cylinder engines. M3 (S50US) 
exhaust system shown. 


Exhaust system, removing and installing NOTE — 
The automatic transmission will be supported by the 
This section covers removing the exhaust system as acom- rear crossmember once the brace is removed. 


plete unit. Once the system is removed from the car, individual = 
pipes and mufflers can be more easily replaced. iS 


1. With exhaust system fully cold, raise and support car 
for access to exhaust system. 


WARNING — 
Do not work under a lifted car unless it is solidly 


supported on jack stands designed for that pur- 
pose. Never work under a car that is supported 
Solely by a jack. 


2. Disconnect oxygen sensor connector(s). 


eta a 1934 
On 1996 and later cars with multiple oxygen sensors, 
label the oxygen sensor connectors before disconnect- 


ing. 


Fig. 5. Cross brace mounting bolts (arrows). 


3. Loosen and remove bolts holding front exhaust pipes to 5. Disconnect exhaust support bracket assembly from = {5} 


exhaust manifolds. transmission. See Fig. 6. (iu) 


6. Support exhaust system from below and disconnect 
rubber supports/rubber rings from exhaust system. Re- 
move exhaust system from below. See Fig. 7. 


4. Where applicable, remove support brace from. trans- 
mission. See Fig. 5. 
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Fig.6. Exhaust system support bracket on 6-cylinder engine. Re- 
move bolts (arrows) to separate from exhaust pipe. 


0011936 


Fig. 7. Rubber exhaust system hangers. Remove hanger by prying 
off bracket (arrows). 


EXHAUST SYSTEM REPLACEMENT 


7. Installation is reverse of removal. 


* Where necessary, transfer parts from old system to re- 
placement system. 

* Coat manifold studs with copper paste before installing 
nuts. 

¢ Where applicable, tighten front pipe with semi-flexible 
compensator last when installing front pipe to mani- 
folds. 

¢ Make sure there is at least 20 mm (34 in.) of clearance 
between exhaust system and car body at every point. 

* Loosely install all exhaust system mounting hardware 
and hangers before tightening fasteners to their final 
torque. 

¢ On 4-cylinder engines: Tighten center mounting fiange 
nuts evenly until correct dimension is obtained. See 
Fig. 8. 


y fi 


Dimension A=30 mm (1.2 in.) 
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Fig. 8. On 4-cylinder engines, tighten nuts evenly so that springs are 


preloaded to Dimension A. 


NOTE — 


To prevent exhaust system rattles and vibration, pre- 
load the rear clamping brackets in the forward direction. 
See Fig. 9. 


Tightening Torques 


¢ Cross brace to chassis ........... 21 Nm (17 ft-lb) 
* Exhaust support bracket 
to transmission... ...........0055 21 Nm (17 ft-lb) 


« Exhaust system mounting clamps ... 15 Nm (11 ft-lb) 


* Front exhaust pipe to exhaust manifold 


Mi0 nut .. 0... eee eee 30 Nm (22 ft-lb) 
* Front exhaust pipe to rear pipe 

M8 bolt/nut........... 0.00.0. 22 Nm (16 ft-lb) 

with compression spring................ See Fig. 8 
¢ Oxygen sensor to exhaust pipe ..... 55 Nm (41 ft-lb) 
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Dimension A=15mm (0.60 in.) 


Fig. 9. Preload rear clamping bracket as specified to help prevent 
system rattling. 


Exhaust manifolds, removing and 
installing 


Always use new retaining nuts and gaskets when removing 
and installing the exhaust manifolds. 


1. With exhaust system cold, raise and support car for ac- 
cess to exhaust system. 


WARNING — 
Do not work under a lifted car unless it is solidly 


supported on jack stands designed for that pur- 
pose. Never work under a car that is supported 
solely by a jack. 


2. On 1996 and later 6-cylinder engines, disconnect the 
secondary air check valve and pipe from the exhaust 
manifold. 


3. Unbolt front exhaust pipe(s) from exhaust manifold(s). 
4. Remove exhaust support bracket from transmission. : 


5. Loosen and remove nuts from exhaust manifolds and 
remove manifolds. Discard nuts and gaskets. 


NOTE — 


On cars with oxygen sensors mounted in the exhaust 
manifolds, use care when removing manifolds. To be 
safe, remove the sensors from the manifolds before re- 
moving manifolds. 


6. Installation is reverse of removal. 


* Coat exhaust manifold mounting studs with copper 
paste before installing new nuts. 

* Install manifold gaskets with arched side facing mani- 
folds. 


Tightening Torques 

« Exhaust manifold to cylinder head 
4-cylinder engine (M7 nut) ........ 15 Nm (11 ft-lb) 
6-cylinder engine (M7 nut) ........ 20 Nm (15 ft-lb) 


EXHAUST SYSTEM REPLACEMENT = 
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200 Transmission—General 


GENERAL .................20.0eceeeeee 200-1 
Manual Transmission ....... 0.000000 ees 200-1 
Automatic Transmission ................. 200-1 
Transmission ID Codes.......:.......... 200-2 

GENERAL 


E36 models are equipped with a longitudinal drivetrain. The 
transmission is bolted directly to the rear of the engine. A 
driveshaft connects the output shaft of the transmission to the 
final drive. The final drive is mounted to the rear suspension 
and the body. Individual drive axles with integrated constant 
velocity joints transfer rotational power to the rear wheels. 


Manual Transmission 


Due to different power characteristics and performance re- 
quirements, four different manual transmissions are used in 
the models covered by this manual. Manual transmission ap- 
plications are given in Table a. 


For transmission gear ratio information and repair informa- 
tion, see 230 Manual Transmission. 


E36 cars with standard transmission use a single-disc 
clutch with dual-mass flywheel. For further information, see 
210 Clutch. 


Table a. Manual Transmission Applications 


[nose [wor [ene [Tennison 
esas [wes | Gig e026 


*The 1992 M42 engine may be fitted with either the Getrag S5D 200 G trans- 
mission or S5D 250 Getrag. The S5D 200G was discontinued in production in 
as of 9/92. This transmission is interchangeable with Getrag S5D 250 G. 


TABLES 
a.. Manual Transmission Applications ............. 200-1 
b. Automatic Transmission Applications ........... 200-1 


0013124 


Fig. 1. ZF-manufactured manual transmission. 
Automatic Transmission 


Four different automatic transmissions are used, depend- _ 
ing on model and model year and/or production date. All of the 
automatic transmissions are electrohydraulically controlled 
with either four or five forward speeds. Automatic transmis- 
sion applications are given in Table b. 


For automatic transmission repair information, see 240 Au- 
tomatic Transmission. 


Table b. Automatic Transmission Applications 


318i/is/iC 1992-1995 M42 
323is/iC 1998 
325i/is/iC 1992-1995 M50 


318i/is/iC 1996-1998 M44 
328i/is/iC 1996-1998 M52 
1996-1998 S50US 
$52US 


A4S 310 R 


A4S 270 R 


ASS 310 Z 


GENERAL 
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Transmission ID Codes 


On both manual and automatic transmissions, the code let- 
ter and transmission type numbers should be located on an ID 
plate attached to the side of the transmission. Do not rely on 
numbers cast on the transmission case for identification. 


In addition, the transmission lubricant varies between trans- 
missions and model years. Fluid application information 
should be clearly marked on a label on the transmission. 


On manual transmissions, either ATF (orange label reads 
ATF-Oil!) or a special BMW lubricant (yellow label reads MTF- 
LT 1) are used. See 230 Manual Transmission. 


Automatic transmissions are filled with either Dexron Ill 
ATF (black trans. type plate reads ATF-Oil!), a special life- 
time oil (green trans. type plate reading Life-Time Ol). See 
240 Automatic Transmission. 


CAUTION — 
If in doubt as to the type of fluid installed in a par- 


ticular transmission, consult and authorized BMW 
dealer service department for the latest in operat- 
ing fluids. 


GENERAL 


Fig. 2. Typical location of ID plate on automatic transmission housing 
(arrow). A4S 310R (THM-R1) 


CLUTCH 210-1 


210 Clutch 


GENERAL......................00000. 210-1 CLUTCH MECHANICAL................ 210-3 

Clutch, removing ........ 00.0.0 cee eee 210-4 

CLUTCH HYDRAULICS................ 210-1 Clutch, inspecting and installing............ 210-5 

Clutch hydraulic system, Transmission pilot bearing, replacing ....... 210-6 

bleeding and flushing.................. 210-2 

Clutch master cylinder, replacing .......... 210-2 Table 

Clutch slave cylinder, replacing ........... 210-3 a. Clutch Disc Diameter.................0.00005 210-3 
GENERAL CLUTCH HYDRAULICS 


This repair group covers replacement of the clutch mechan- 
ical and hydraulic components. Special tools may be required 
for some of the procedures. Read the procedure through be- 
fore beginning a job. 


NOTE — 
See 200 Transmission—General for transmission 
application information. 


The major components of the clutch system are shown in 
Fig. 1. 


Pressure plate 


Engine 
assembly 


Release 
bearing 


bearing 


Pressure plate 


release lever pelease lever 


Fig. 1. Clutch assembly and hydraulics. 


The clutch is hydraulically actuated by the master and slave 
cylinders. Clutch disc wear is automatically taken up by the 
pushrod travel of the slave cylinder, making periodic adjust- 
ments unnecessary. 


A soft or spongy feel to the clutch pedal, long pedal free- 
play, or grinding noises from the gears while shifting can all in- 
dicate problems with the clutch hydraulics. In these circum- 


stances it is best to start with a clutch fluid flush, followed, if 
necessary, by replacement of the hydraulic parts. 


From brake fluid reservoir 


Transmission 
input shaft 


cylinder 
Bulkhead 


Bleeder valve 


CLUTCH HYDRAULICS 
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210-2 CLUTCH 


Clutch hydraulic system, 
bleeding and flushing 


If the clutch/brake fluid is murky or muddy, or has not been 
changed within the last two years, the system should be 
flushed. Flushing the old fluid from the clutch fines is done us- 
ing a brake system pressure bleeder. 


{. Remove brake fluid reservoir cap. Using a clean sy- 
ringe, remove brake fluid from reservoir. Refill reservoir 
with clean fluid. 


2. Attach pressure brake bleeder to fluid reservoir. 


CAUTION — 
Do not exceed 2 bar (29 psi) pressure at the fluid 


reservoir when bleeding or flushing the hydraulic 
system. 


3. Connect a length of hose from clutch slave cylinder 
bleeder valve to a container. See Fig. 2. 


Ae 


0012003 
Fig. 2. Clutch slave cylinder bleecer valve on left side of transmission 
(arrow). 


4. Open bleeder valve and allow brake fluid to expel until 
clean fluid comes out free of air bubbles. 


5. Close bleeder valve and disconnect pressure bleeding 
equipment from fluid reservoir. Hose on bleeder valve 
remains connected. 


6. Slowly operate clutch pedal about 10 times. Fill reser- 
voir with clean fluid as necessary. 


7. Unbolt slave cylinder from transmission. 
8. Position slave cylinder so that bleeder valve is facing up 


(highest point). 


CLUTCH HYDRAULICS 


9. Open bleeder valve and slowly push slave cylinder 
pushrod all the way in. Close bleeder valve and slowly 
release pushrod. Repeat procedure until fluid runs out 
clear and without bubbles. 


10. Disconnect bleeder hose. Install slave cylinder to trans- 


mission. Add clean brake fluid to reservoir as neces- 
sary. Check clutch operation. 


Tightening Torques 
« Clutch slave cylinder 
to transmission...........0...--- 22 Nm (17 ft lb) 


Clutch master cylinder, replacing 


The clutch master cylinder is mounted to the pedal assem- 
bly, directly above the clutch pedal. 


1. Disconnect negative (—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove brake fluid reservoir cap. Using a clean sy- 
ringe, remove brake fluid from reservoir. 


CAUTION — 

Brake fluid is poisonous, highly corrosive and dan- 
gerous to the environment. Wear safety glasses 
and rubber gloves when working with brake fluid. 


Do not siphon brake fluid with your mouth. Imme- 
diately clean away any fluid spilled on painted sur- 
faces and wash with water, as brake fluid will 
remove paint. 


3. Disconnect fluid supply hose from master cylinder. 
Place a pan under hose to catch any excess fluid. 


4. Working in engine compartment, disconnect fluid line 
fitting from master cylinder. 


5. Working in passenger compartment, remove lower in- 
strument panel trim above pedal cluster. 


6. Disconnect clutch pedal from clutch master cylinder 
push rod by removing clevis pin locking clip and slide 
out clevis pin. 


7. Remove master cylinder mounting bolts. See Fig. 3. 
8. Installation is reverse of removal. Fill fluid reservoir with 


clean fluid. Bleed clutch hydraulics as described earlier. 
Connect negative cable to battery last. 
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Mounting 


pedal 


0012589 


Fig. 3. Clutch master cylinder mounting bolts. 0012718 


: 7 Fig. 4. Clutch slave cylinder mounting bolts (arrows). 
Tightening Torques 


* Clutch master cylinder to bulkhead .. 22 Nm (17 ft-lb) 


¢ Fluid line to master cylinder Tightening Torques 
or slave cylinder...............-. 16 Nm (12 ft-lb) * Clutch slave cylinder 
to transmission. .... 6.6.6. e eee 22 Nm (17 ft Ib) 
¢ Fluid line to slave cylinder ....... 17 Nm (10-12 ft Ib) 


Clutch slave cylinder, replacing 


The clutch slave cylinder is mounted on the left side of the 


transmission. CLUTCH MECHANICAL 


1. Remove brake fluid reservoir cap. Using a clean sy- The transmission must be removed from the engine to ac- 
ringe, remove brake fluid from reservoir. cess the clutch mechanical components. It is recommended 
that the clutch disc, pressure plate and release bearing be re- 

2. Disconnect fluid hose from slave cylinder. Place a pan placed during a clutch overhaul. Be sure to check the bottom 
under hose to catch any excess fluid. of the bellhousing for oil. If engine oil is found, check for a 


faulty rear crankshaft oi! seal. 
3. Unbolt slave cylinder from transmission. See Fig. 4. 


ae ; a Table a. Clutch Disc Diameter 
4. Installation is reverse of removal, noting the following: 


* Check for wear on pushrod. Any other wear except on Diameter 
tip is caused by misalignment of clutch components. 
* Lightly coat pushrod tip with molybdenum disulfide ; 
eae (Molykote® Longterm 2 or equivalent). ere intl (aoe) 
¢ During installation be sure pushrod tip engages recess 
in clutch release lever. 
¢ Fill fluid reservoir with clean fluid. 
¢ Bleed clutch hydraulics as described earlier. 


240 mm (9.45 in) 


CLUTCH MECHANICAL k= 


210-4 CLUTCH 


Clutch, removing 5. Install a clutch centering tool through clutch assembly 
“to prevent clutch disc from falling out when removing 
1. Remove transmission from engine. See 230 Manual pressure plate. See Fig. 7. 


Transmission. 


2. Remove release bearing from transmission input shaft. 


3. Remove clutch release lever by sliding it out from under 
spring clip. See Fig. 5. 


0012009 


Fig. 7. Clutch centering too! (arrow) shown installed through clutch 
disc and flywheel. 


6. Remove six bolts from perimeter of pressure plate. Re- 


re move pressure plate and clutch disc. See Fig. 8. 


Fig. 5. Remove clutch release lever by pulling away from spring clip 
in direction of arrow. 


4. Lock flywheel in position using a suitable locking tool 
(BMW Special tool no. 11 2 170, or equivalent). See 
Fig. 6. 


Fig. 8. Clutch pressure plate mounting bolts (arrows). | 


0012008 


Fig. 6. Flywheel locking tool (arrow) installed to rear of cylinder block. 


CLUTCH MECHANICAL 


CLUTCH 210-5 


Clutch, inspecting and installing 


1. Inspect clutch disc for wear, cracks, loose rivets, con- 
tamination or excessive runout (warping). Replace if 
necessary. 


2. Inspect flywheel for scoring, hot spots, cracks or loose 
or worn guide pins. Replace flywheel if any faults are 
found. 


WARNING — 
If flywheel is removed from vehicle, use new bolis 


during installation. The old stretch-type bolts should 
not be reused. 


3. Inspect transmission pilot bearing in end of crankshaft. 
The bearing should rotate smoothly without play. If nec- 
essary, replace as described later. 


4. Inspect and clean release bearing lever. Apply a thin 0011580 
coat of grease to release bearing lever contact points. 
See Fig. 9. Also, lightly lubricate clutch disc splines and 
transmission input shaft splines. 


Fig. 9. Clutch release lever lubrication points (arrows). 


5. Install pressure plate and clutch disc. Do not fully tight- 


en bolts. Clutch 
aa 


Clutch 
pressure 


6. Center clutch disc on flywheel using centering tool 
(BMW special tool no. 21 2 130 or equivalent). Refer to 


Fig. 7. 
NOTE — Dual mass 
Be sure clutch disc is facing the correct way. The new flywheel 


disc should be marked engine side or transmission 
side. See Fig. 10. 


7. Tighten each bolt one turn at a time until pressure plate 
is fully seated, and then torque to specification. 


8. Remove clutch disc centering tool. Remove fiywheel 
locking tool. 


0012026 


Fig. 10. Clutch assembly. Note clutch disc hub position during instal- 
lation. 


CLUTCH MECHANICAL = 


210-6 CLUTCH 


9. Clean and inspect release bearing guide sleeve on Transmission pilot bearing, replacing 
transmission. Install release lever and release bearing. ; : 
See Fig. 11. 1. Remove clutch as described earlier. 


2. Remove transmission pilot bearing from end of crank- 
shaft using BMW special tool no. 11 2 340, or equiva- 
lent. 


3. Press new bearing into place using BMW Special Tool 
no. 11 2 350, or equivalent. 


0011582 


Fig. 11. Clutch release bearing correctly installed on guide sleeve (A). 
Bearing tabs (B) align with contact points (C) on release lever. 


10. Install transmission. See 230 Manual Transmission. 


Tightening Torques 
* Flywheel to crankshaft (use new bolts) 


M42/M44 engines .............. 120 Nm (89 ft-fb) 

All Others sos. ¢iGdae ewe dine 105 Nm (77 ft-lb) 
¢ Pressure plate to flywheel 

M8 8.8 grade .........-......055 24 Nm (18 ft-lb) 

M8 10.9 grade .................. 34 Nm (25 ft-lb) 


{i} 
CLUTCH MECHANICAL = 
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230 Manual Transmission 


GENERAL eis tis cedivee aresolage xe 230-1 
TRANSMISSION FLUID SERVICE....... 230-1 
Transmission fluid level, checking ......... 230-2 
Transmission fluid, replacing ............. 230-2 
TRANSMISSION SERVICE ............. 230-2 
Back-up light switch, replacing ............ 230-2 
Selector shaft seal, replacing 
(transmission installed) ................ 230-3 
GENERAL 


This repair group covers external transmission service, in- 
cluding removal and installation of the transmission unit. Inter- 
nal transmission repair is not covered. Special press tools and 
procedures are required to disassemble and service the inter- 
nal geartrain. 


Manual transmissions used are based on engine applica- 
tion. Consult 200 Transmission—General for transmission 
application information. Table a lists gear ratio specifications. 


NOTE — 
Do not rely on forged casting numbers for transmission 
code identification. 


Output shaft seal, replacing 


(transmission installed).......2.......... 230-4 
Input shaft seal, replacing 
(transmission removed) .............56. 230-5 
TRANSMISSION REMOVAL AND 
INSTALLATION ................0000008. 230-5 
Transmission, removing and installing. ...... 230-6 
TABLE 
a. Manual Transmission Gear Ratios ............. 230-1 


TRANSMISSION FLUID SERVICE 


The manual transmissions installed in the E36 models are 
normally filled with automatic transmission fluid (ATF), al- 
though alternative lubricants may have been used from the 
factory, depending on transmission type and model year. For 
example, transmissions fitted to the M3 models are normally 
filled with a “lifetime” manual transmission fluid (BMW MTF 
LT-1) and do not require periodic fluid changes. 


NOTE — 

The transmission lubricant type can be found on a label 
on the side of the transmission. Consult an authorized 
BMW dealer for alternate fluid use and the most-up-to- 
date information regarding transmission operating fluids. 


Table a. Manual Transmission Gear Ratios 


Gear Ratios: 
ist 
2nd 


3rd 

4th 

5th 
reverse 


TRANSMISSION FLUID SERVICE 
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230-2 MANUAL TRANSMISSION 


Transmission fluid level, checking 


’ 

Checking the transmission oil level involves simply remov- 

ing the side drain plug and inserting a finger into the hole to 

check the fluid level. If the fluid level is up to the bottom of the 

drain hole (finger is wetted by transmission fluid), the level is 
correct. 


Transmission fluid, replacing 


NOTE — 

Manual transmission fluid type should be printed on a 
label on the side of the transmission. If in doubt, consult 
an authorized BMW dealer for the up-to-date informa- 
tion on operating fluids. 


1. Drive vehicle for a few miles to warm transmission. 


2. Raise and safely support vehicle to access drain plug. 


WARNING — 


¢ When raising the car using a floor jack or a hy- 
draulic lift, carefully position the jack pad to pre- 
vent damaging the car body. A suitable liner 
(wood, rubber, etc.) should be placed between 


the jack and the car to prevent body damage. 


¢ Waich the jack closely. Make sure it stays stable 
and does not shift or tilt. As the car is raised, the 
car may roll slightly and the jack may shift. 


3. Place a drain pan under transmission and remove drain 
plug at bottom of transmission. See Fig. 1. 


0012013 
Fig. 1. Manual transmission fill (1) and drain plugs (2). 


TRANSMISSION SERVICE © 


4. Install and torque drain plug. 


5. Remove fill plug from side of transmission. Slowly fill 
transmission with fluid until fluid overflows fill hole. 


6. Install and torque fluid fill plug. 


Fluid Capacity 

* Getrag transmission........... 1.0 liter (1.1 US qts) 
e ZF transmission ............. 1.2 liters (1.3 US qts) 
Tightening Torque 

* Transmission drain or fill plug....... 50 Nm (87 ft-lb) 


TRANSMISSION SERVICE 


Back-up light switch, replacing 


1. Raise and safely support vehicle to access back-up 
light switch. 


NOTE — 
¢ The back-up light switch on Getrag transmissions is in 
~ the left rear of the transmission. 


° The back-up light switch on ZF transmission is in the 
right front of the transmission. 


2. Unscrew switch from transmission. 


3. Install new switch. 


Tightening Torque 
¢ Back-up light switch 
to transmission..............000 20 Nm (15 ft-lb) 


4. Check transmission fluid level before lowering vehicle. 


Selector shaft seal, replacing 
(transmission installed) 


1. Raise and safely support vehicle to access drain plug. 
2. Support transmission with transmission jack. 
3. Remove driveshaft. See 260 Driveshaft. 


4. Remove transmission crossmember and tilt down rear 
of transmission. 


CAUTION — 
Tilting the engine to lower the transmission can 
lead to damage to various components due to lack 


of clearance. 

-On cars with AST (traction contro!) remove throt- 
tle body before tilting engine. 

-Remove brake fluid reservoir if necessary. 


5. Working at rear of selector shaft, disconnect shift link- 
age from selector shaft: See Fig. 2. 


Locking pin 


Locking clip 


Fig. 2. Disconnect shift linkage from transmission selector shaft by 
prying back locking clip and pushing locking pin out. 


6. Carefully pry seal out with a narrow seal remover or 
small screwdriver. See Fig. 3. 


7. Coat new seal with transmission fluid. Drive new seal in 
flush with housing. Use BMW special seal installation 
tool no. 23 2 260 or equivalent and a soft-faced (plastic) 
hammer. See Fig. 4. 

8. Reinstall shift linkage to selector shaft. 


9. Raise transmission and reinstall crossmember. 


MANUAL TRANSMISSION 230-3 


0012020 


Fig. 4. Selector shaft seal being installed. 


10. Install driveshaft using new nuts. See 260 Driveshaft. 


11. Check transmission oil level, topping up as necessary. 


Tightening Torques 
e Driveshaft to flex disc/ 


final 


drive flange.............. See 260 Driveshaft 


* Transmission crossmember to chassis 


Bes eaters ade one ae 22-24 Nm (16-17 ft-lb) 
a kaa td eta ah as aa Ra 42 Nm (31 ft-lb) 


TRANSMISSION SERVICE 


230-4 MANUAL TRANSMISSION 


Output shaft seal, replacing 
(transmission installed) 


1. Raise and safely support vehicle. Support transmission 
with transmission jack. 


WARNING — 


* When raising the car using a floor jack or a hy- 
draulic lift, carefully position the jack pad to pre- 
vent damaging the car body. A suitable liner 
(wood, rubber, etc.) should be placed between 


the jack and the car to prevent body damage. 


¢ Watch the jack closely. Make sure it siays stable 
and does not shift or tilt. As the car is raised, the 
car may roll slightly and the jack may shift. 


2. Remove driveshaft. See 260 Driveshaft. 


3. Remove transmission crossmember and lower trans- 
mission at rear. 


CAUTION — 


Tilting the engine to lower the transmission can 
lead to damage to various components due to lack 
of clearance. 

-On cars with AST (traction control) remove throt- 
tle body before tilting engine. 

-Remove brake fluid reservoir if necessary. 


4. Bend back and remove collar nut lockplate. 


5. Hold flange steady and remove collar lock nut (use 
30mm thin-walled deep socket.) See Fig. 5. 


Collar nut 


Collar nut 


Output flange 
holding tool 0012014 


Fig. 5. Use holding tool when loosening output shaft collar nut. 
6. Remove flange. If necessary, use a puller. 


7. Use a seal puller to remove seal from transmission 
housing. See Fig. 6. 


8. Coat new seal with transmission fluid and drive into po- 
sition until it is flush with housing. See Fig. 7. 


TRANSMISSION SERVICE 


0012016 


Fig. 6. Puller used to remove transmission seal. 


Seal 
housing 


<E 


0012017 


Fig. 7. Output shaft seal being installed using seal driver (BMW spe- 


cial tool no. 23 2 300). 


9. Reinstall output flange (and shims, if applicable) to out- 
put shaft. 


NOTE — 

On Getrag S5D 200G and S&D 250G transmissions 
BMW recommends heating the output flange to about 
176°F (80°C) to aid in installation. This can be done by 
placing the flange in hot water. 


10. Coat bearing surface of collar nut with sealer and install 
nut. Tighten collar nut in two stages. Install new lock- 
plate. Bend tabs into flange grooves. 


NOTE — 


BMW recommends the use of a sealer such as Loctite® 
242 when installing the flange collar nut to prevent oil 
from leaking past the threads. 
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11. Raise transmission and reinstall transmission cross- 
member. 


12. Install driveshaft using new nuts. See 260 Driveshaft. 
13. Check transmission oil level, topping up as necessary. 


Tightening Torques 
¢ Transmission crossmember to chassis 


MB i366 had enw beeeoee abs 22-24 Nm (16-17 ft-ib) 
M1 Orieve doses, carey nce th eo ee eects 42 Nm (31 ft-ib) 
¢ Transmission output flange to output shaft 
S1AGE | pa sauqar ox wxG cannaes 190 Nm (140 ft-lb) aL 
tee Il (@MSr GOS SNING) scip-nas sas 1e0 Nin Go Trlb) Fig. 9. Indent at oil seal housing (1). Punch holes in seal housing at 
indents and use sheet metal screw (2) to pull seal from trans- 
mission. 
Input shaft seal, replacing 
(transmission removed) NOTE — 
Use care not to scratch or damage input shaft. Use a 
Replacement of the input shaft seal requires the removal of protective sleeve or tape the shaft when removing and 
the transmission from the vehicle as described later in this re- installing the seal. 
pair group. 
5. Lubricate new seal with transmission oil and drive into 
1. Remove clutch release bearing and release lever from place using BMW Special Toot no. 23 2 430 or equiva- 
inside beilhousing. lent. 
2. Remove bolts for clutch release-bearing guide sleeve, 6. Thoroughly clean guide sleeve mounting bolts, aealing 
noting bolt lengths. Remove sleeve and any spacers surfaces, and threads in case. Apply sealer (Loctite 
(shims) under it. See Fig. 8. 242 or equivalent) to guide sleeve sealing surface and 


bolts. Reinstall guide sleeve and spacer(s). 


Tightening Torque 
* Guide sleeve to transmission 
M6x12 boit.. 0.0.6... eee 10 Nm (89 in-ib) 


TRANSMISSION REMOVAL 
AND INSTALLATION 


Removal and installation of the transmission is best accom- b=" 
plished on a lift using a transmission jack. The engine must be Jn, ; 
supported from above using appropriate support equipment. | [ 
This allows the engine to pivot on its mounts to access the up- 
per Torx-head bolts at the bellhousing. 


0011640 


WARNING — 


Fig. 8. Clutch release bearing guide sleeve bolts. (Getrag transmis- * Make sure the car is stable and well supported at 
sion shown). all times. Use a professional automotive lift or 
jack stands designed for the purpose. A floor jack 


3. With transmission on a workbench, remove input shaft is not adequate support. 


seal cover from inside bell-housing. : , * The removal of the transmission may upset the 
balance of the vehicle on a lift. 


4, Locate two indents in seal housing. Use a punch or = 
scribe to punch holes in housing at indents. Thread two é a 
sheet metal screws into holes and pull seal out using oe 
screws. See Fig. 9. mt 


TRANSMISSION REMOVAL AND INSTALLATION c = 


230-6 MANUAL TRANSMISSION 


Transmission, removing and installing erie eanealt 


1. Disconnect negative (—) cable from battery. 


Shift rod 
CAUTION — retaining clip 


Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Install engine support across engine bay. Raise engine 
so that weight of engine is supported. See Fig. 10. 


0012024 


Fig. 11. Shift lever to transmission connection. 


10. Unbolt clutch slave cylinder from side of transmission. 
Do not disconnect fluid hose. Suspend slave cylinder 
from chassis using stiff wire. 


CAUTION — 
Do not operate clutch pedal with slave cylinder re- 
moved from transmission. 


0012716 


11. Support transmission from below with jack. Remove rear 
support crossmember from transmission. See Fig. 12. 
Fig. 10. Engine support equipment used to support engine from 
above before removing transmission. 


3. Raise vehicle to gain access to underside of car. 
4. Support transmission with transmission jack. If applica- a 


ble, remove reinforcing cross brace from below en- 
gine/transmission. 


5. Disconnect harness connector from reverse light switch 
on transmission. 


6. Remove complete exhaust system and heat shield. 
See 180 Exhaust System. 


NOTE — 
Disconnect oxygen sensor harness connector(s) be- 
fore lowering exhaust system. 0013135 
Fig. 12. Rear transmission crossmember (arrow). 
7. Remove driveshaft. See 260 Driveshaft. 


; ; a 12. Lower transmission/engine assembly until it rests on 
8. Disconnect shift rod from transmission selector shaft. front suspension crossmember. 
See Fig. 11. 


CAUTION — 
Tilting the engine to lower the transmission can 
lead to damage to various components due to lack 
of clearance at rear of engine 

-On cars with AST remove throttle body before tilt- 
ing engine. 

-Remove brake fluid reservoir if necessary. 


9. Disconnect shift console from top of transmission. See 
250 Gearshift Linkage. 


TRANSMISSION REMOVAL AND INSTALLATION 


13. Remove transmission mounting bolts (Torx-head). 


Note length and location of bolts. See Fig. 13. 


0011642 


Fig. 13. Transmission mounting bolts. 


14. 


15. 


CAUTION — 
At no time should the weight of the transmission 
be supported by the transmission input shaft. 


Remove transmission by pulling backward until the trans- 
mission input shaft clears the clutch disc splines, then 
pull downwards. Lower jack and remove transmission. 


Installation is reverse of removal, keeping in mind the 
following: 


* When installing exchange transmission, transfer parts 
from old unit to exchange unit 

¢ Thoroughly clean input shaft and clutch disc splines. 
Lightly lubricate transmission input shaft before in- 
stalling. - 

* Be sure bellhousing dowels are correctly located. See 
Fig. 14. 

* Center rear of transmission in driveshaft tunnel before 
tightening transmission support bracket. 


NOTE — 
Washers should always be used with Torx-head bolts. 
Installing bolts without washers will make them difficult 
to loosen. 
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Fig. 14. Bellhousing alignment dowels (arrows). 


16. install driveshaft and preload center bearing bracket. 
Use new nuts when mounting driveshaft to transmis- 
sion/flex disc and final drive. See 260 Driveshaft. 


17. Refill transmission with appropriate lubricant before 
starting or towing the car. See Transmission Fluid 
Service earlier in this repair group. 


Tightening Torques 
¢ Reinforcing cross brace 


to chassis (M10)..........-.--.5- 42 Nm (31 ft-lb) 
e Rubber mount to transmission 

or bracket nut (M8).........---... 21 Nm (16 ft-Ib) 
¢ Slave cylinder to transmission ...... 22 Nm (16 ft-lb) 
* Transmission crossmember to chassis 

MS etiewwed epi alens 22-24 Nm (16-17 ft-lb) 

MIG. wccd ctor ne cadeee tee babes 42 Nm (31 ft-lb) 
* Transmission to engine (Torx-head) 

M8) 3.2 Sack sie cea eas ate 22 Nm (16 ft-ib) 

M10! sera and tltee a tabdeiate 8d seers 43 Nm (82 ft-lb) 

M2? oisccc eevee dae 72 Nm (53 ft-lb) 


* Transmission drain/fill plugs ........ 50 Nm (37 ft-lb) 
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240 Automatic Transmission 


GENERAL sccateeeeieneteyeensenens 240-1 
TRANSMISSION SERVICE ............. 240-1 
ATF level, checking..............00.000- 240-1 
ATF, draining and filling ................. 240-2 


GENERAL 


Automatic transmissions are identified by code letters 
found on a data plate located on the side of the transmission 
case, behind the manual valve lever. See 200 Transmis- 
sion—General for application information. For gear ratio spec- 
ifications, see Table a. 


CAUTION — 
ATF does not circulate unless the engine is run- 


ning. When towing an automatic transmission ve- 
hicle, use a fiat-bed truck or raise the rear wheels 
off the ground. 


The electronic transmission control module (TCM) monitors 
transmission operation for faults and alerts the driver by illumi- 
nating the transmission fault indicator on the instrument pan- 
el. On-board diagnostic codes stored in the TCM must be 
downloaded and interpreted by trained technicians using spe- 
cial BMW diagnostic equipment. 


NOTE — 

Internal repairs to the automatic transmission require 
special service equipment and knowledge. If it is deter- 
mined that internal service is required, consult an au- 
thorized BMW dealer about a factory reconditioned unit 
or a transmission rebuild. 


Table a. Automatic Transmission Gear Ratios 


TRANSMISSION REMOVAL AND 


INSTALLATION ................0.0 00s 240-4 

Transmission, removing and installing....... 240-4 
TABLE 

a. Automatic Transmission Gear Ratios ........... 240-1 


TRANSMISSION SERVICE 


ATF level, checking 


The automatic transmissions installed in the E36 models 
are normally filled with Dexron III automatic transmission fluid 
(ATF), although alternative fluids have been installed from the 
factory, depending on transmission type and model year. 
Some transmissions are filled with a special BMW “lifetime” 
automatic transmission fluid, which does not require periodic 
fluid changes. 


CAUTION — 


Mixing different types of transmission fluids will 
lead to transmission failure. 


NOTE — 

The transmission lubricant installed can be found on a 
type plate on the side of the transmission. In addition, 
a sticker may be located on the fluid sump indicating 
the type of transmission lubricant used. If in doubt, con- 
sult an authorized BMW dealer for alternate fluid use 
and current information regarding transmission operat- 
ing fluids. 


The transmission is not equipped with a dipstick. Checking 
the ATF level requires measuring and maintaining a specified 
ATF temperature during the checking procedure. The check- 
ing temperature is not fully warm or cold (the ATF sump 
should be approximately warm to the touch). 


a A4S 310R (THM-R1) A4S 310R (THM-R1) . 

Transmission (1992-1993) (1993-on) A5S 310Z (5HP 18) AAS 270R (THM-R1) a) 
{ys} 
Gear ratios: 3) 
tst 2.40 2.86 3.67 2.86 a 

2nd 1.47 1.62 2.00 1.62 

3rd 1.00 1.00 1.41 1.00 
4th 0.72 0.72 1.00 0.72 en 
5th - - 0.74 - ast 
Reverse 2.00 2.00 4.10 2.00 a 
‘ay, 
(al) 
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Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


240-2 AUTOMATIC TRANSMISSION 


WARNING — 

If the appropriate temperature measuring equip- 
ment is not available, ATF level checking should be 
left to an authorized BMW dealer. The checking pro- 


cedure should be done on a lift with the engine run- 
ning in neutral. In addition, the transmission fluid 
temperature must be maintained within a narrow 
range during the checking procedure. 


1. Place vehicle on a lift. 


WARNING — 


To lift the vehicle safely, see 010 Fundamentals for 
the Do-it-Yourself Owner. 


2. Warm up drivetrain by running engine until ATF reach- 
es specified temperature. Apply brake and, while idling 
engine, shift through all gears several times. Turn en- 
gine off. 


ATF Level Checking 
* Fluid temperature............. 30-55°C (86-131°F) 


3. Remove ATF fill plug. Place transmission in neutral and 
restart engine. See Fig. 1 or Fig. 2. 


011743 


Fig. 1. ATF fill plug (A) on A4S 270 R/A4S 310R transmissions. 


4. With ATF at specified temperature, add fluid until it 
spills from fill hole. 


WARNING — 
Hot ATF can scald. Wear eye protection and protec- 


tive clothing and gloves during the check. If the 
transmission was overfilled, hot ATF will spill from 
the filler hole when the fill plug is removed. 


5. Reinstall fill plug using new sealing ring. 


TRANSMISSION SERVICE 
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Fig. 2. ATF drain plug (A) and fill plug (B) on ASS 310Z transmission. 


Tightening Torques 

* ATF fill plug to ATF sump 
A4S 270R/A4S 310R............. 33 Nm (24 ft-lb) 
A5S 310Z (M30 plug)............ 100 Nm (74 ft-lb) 


ATF, draining and filling 


The procedure given here includes removal and installation 
of the ATF fluid strainer (filter). 


1. Remove drain plug and drain fluid into container. See 
Fig. 3 or Fig. 2 given earlier. 


0011595 


Fig. 3. ATF drain plug (A) on A4S 270 P/A4S 310R. 


WARNING — 
The ATF must not be hot when draining. Do not 


drain the ATF if the engine and/or transmission is 
hot. Hot ATF can scald. Wear eye protection, pro- 
tective clothing and gloves. 
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2. On A4S 270R/A4S 310R transmissions: Remove front 
and rear oil sump mounting bolts and remove sumps 
and sump gaskets. 


NOTE — 
The A4S 270 R/A4S 310 R transmissions may be fitted 
with ASE (inch) bolts. 


5. Installation is reverse of removal. 


* Always replace seal for drain plug and all gasket(s) and 
O-rings. 

¢ Clean sump and sump magnet(s) using a lint-free 
cloth. 

* On A4S 270R/A4S 310R transmissions: Use new bolts 
at sump and tighten bolts in-line, one after other (do 


not tighten bolts in a cross-wise pattern). 

* On A5S 310Z transmission, be sure to install rounded 
sump clamping brackets at corners of sump. 

¢ Fill transmission with approved fluid. 

* Check fluid level as described under ATF level, 
checking. 


3. On A5S 310Z transmission: Remove oil sump mount- 
ing boits and brackets, noting position of brackets. Re- 
move sump and sump gasket. 


4. Remove ATF strainer mounting screws and remove 
strainer together with gasket or O-ring. See Fig. 4 or 
Fig. 5. NOTE — 

Use new sump bolts purchased from BMW. Alternative- 

ly, clean old bolts and coat with Loctite® thread locking 

compound or equivalent. 


Automatic Transmission Fluid Capacity (refill only) 


¢ A4S 270R/A4S310R 
Removal of large sump only........ 3.0 liters (3.2 qt) 
Removal of both sumps........... 5.0 liters (5.3 qt) 
© ASS 3102 sidney ocean bee's 3.3 liters (3.5 qt) 


Tightening Torques 
¢ ATF drain plug to ATF sump 


A4S 270R/A4S 310R ............ 25 Nm (18 ft-lb) 

A5S 310Z (M10 plug) ............ 16 Nm (12 ft-lb) 
¢ ATF fill plug to ATF sump 

A4S 270R/A4S 310R ............ 33 Nm (24 ft-lb) 

A5S 310Z (M30 plug) .......... ». 100 Nm (74 ft-lb) 
e ATF strainer to valve body 

A4S 270R/A4S 310R ............ 20 Nm (15 ft-lb) 

AB5SS102 sccx teres sa nee behead 6 Nm (53 in-Ib) 
e ATF sump to transmission 

A4S 270R/A4S 310R (M6) ......... 12 Nm (9 ft-lb) 


A5S 310Z (M6) ............ 00000. 6 Nm (53 in-Ib) 


0013230 


Fig. 5. A5S 310Z fluid strainer mounting bolts (arrows). 
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TRANSMISSION REMOVAL AND 
INSTALLATION 


Removai and installation of the transmission is best accom- 
plished on a lift using a transmission jack. Use caution and 
safe workshop practices when working beneath car and low- 
ering transmission. 


WARNING — 


To lift the vehicle safely, see 010 Fundamentals for 
the Do-it-Yourself Owner. 


CAUTION — 
¢ Be sure the vehicle is properly supported. The 


0012716 


removal of the transmission may upset the bal- 
ance of the vehicle on a lift. 
Fig. 6. Engine support equipment used to support engine from above 
¢ Tilting the engine to remove the transmission can before removing transmission. 
lead to damage fo various components due to 
lack of clearance. 
-On cars with AST remove throttle body. 
-Remove brake fluid reservoir if necessary. 


3. Raise vehicle to gain access to underside of car. 


4. Drain ATF from transmission as described earlier. 


Torx-head bolts are used to mount the transmission to the 5. Disconnect oxygen sensor harness. Remove exhaust 
bellhousing. Be sure to have appropriate tools on hand before system, and exhaust heat shield. See 180 Exhaust 
Starting the job. System ‘ 
Transmission, removing and installing 6. Remove driveshaft. See 260 Driveshaft. 

1. Disconnect negative (-) cable from battery. 7. With selector lever in Park, disconnect shift selector le- 


ver cable from lever and remove cable bracket. Hold 
CAUTION — linkage clamping bolt stationary when loosening 
Prior to disconnecting the battery, read the battery clamping nut. See Fig. 7. ia 
disconnection cautions given at the front of this (oy 
manual on page viii. @ 


2. Install engine support across engine bay. Raise and 
safely support vehicle. See Fig. 6. 


WARNING — 

¢ When raising the car using a floor jack or a hy- 
draulic lift, carefully position the jack pad to pre- 
vent damaging the car body. A suitable liner 
(wood, rubber, etc.) should be placed between 


the jack and the car to prevent body damage. 


_ 
0011585 


¢ Watch the jack closely. Make sure it stays stable 
and does not shift or tilt. As the car is raised, the 


car may roll slightly and the jack may shift. Fig. 7. Selector lever cable clamping nut (A). Loosen cabie clamping i= 


nut (B) and remove cable from bracket. Always counterhoid 
clamping bolt when loosening nut. 


CAUTION — 


Removal of transmission will cause engine to tip 
unless engine support is used. 


TRANSMISSION REMOVAL AND INSTALLATION —— 


AUTOMATIC TRANSMISSION 240-5 


8. Disconnect main harness connector from transmission 


by turning its bayonet lock ring counterclockwise. Re- 
move wiring harness from transmission housing. See 
Fig. 8. 


y 


plug | 


Fig. 8. Harness connector at automatic transmission. 


9. 


10. 


11. 


12. 


13. 


Where applicable, disconnect harness connector from 
speed sensor at top of transmission. 


Disconnect transmission cooler line clamps from en- 
gine. Disconnect lines from transmission. 


Support transmission with transmission jack. Remove 
reinforcing cross brace (if applicable) and transmission 
support crossmember. 


NOTE — 
Note installation position of support crossmember. 


Remove access plug in cover plate on right side of en- 
gine block and remove torque converter bolts. Turn 
crankshaft to access bolts. See Fig. 9. 


Remove bellhousing-to-engine mounting bolts. See 
Fig. 10. 


Belhedag access 


ole 


Socket wrench 
7 


0012592 


Fig. 9. Access and remove torque converter bolts through hole in 
bellhousing cover. 


0011594 


Fig. 10. Transmission-to-engine Torx-head mounting bolts. 
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14. Remove transmission by pulling back and down. Lower 


jack to allow transmission to clear vehicle. 


CAUTION — 


Do not allow the torque converter to fall off the 
transmission input shaft. 


15. Installation is reverse of removal, noting the following: 


* Blow out oil cooler lines with low-pressure compressed 
air and flush cooler with clean ATF twice before reat- 
taching lines to transmission. 


CAUTION — 
¢ Wear safety glasses when working with com- 
pressed air. 


* Do not reuse ATF after flushing. 


* Install new sealing washers on hollow bolts. 

¢ Install new O-rings on transmission cooler lines, where 
applicable. 

* Inspect drive plate for cracks or elongated holes. Re- 
place if necessary. 

* Check to be sure torque converter is seated correctly 
in transmission during final installation. 

¢ When mounting transmission to engine, the three 
mounting tabs on torque converter must be aligned 
with indentations on driveplate. Use an alignment 
dowel to line up bolt holes, if necessary. 

* Fill transmission with clean ATF until oil level is even 
with fill hole. Then check fluid level as described ear- 
lier. 

* Adjust gearshift mechanism. See 250 Gearshift link- 
age. 


NOTE — 
Torx-head mounting bolts should always be used with 
washers to prevent difficult removal. 
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Tightening Torques 


¢ ATF drain plug to ATF sump 

A4S 270R/A4S 310R..........55. 25 Nm (18 ft-ib) 

ASS 310Z (M10 plug)............. 16 Nm (12 ft-lb) 
¢ ATF fill plug to ATF sump 

A4S 270R/A4S 310R............. 33 Nm (24 ft-lb) 

A5S 310Z (M30 plug)............ 100 Nm (74 ft-Ib) 
¢ ATF cooler lines (A4S 270R/A4S 310R) 

Coupling nuts................00- 20 Nm (15 ft-lb) 

Hollow bolts ..............200005 37 Nm (28 ft-lb) 
* Reinforcing cross brace 

to chassis (M10).............2..- 42 Nm (31 ft-lb) 
¢ Torque converter 

to drive plate (M10) .............. 45 Nm (83 ft-ib) 
* Transmission support crossmember to chassis 

MB eos c ove eee eee 22-24 Nm (16-17 ft-Ib) 

M10} fonts tee R etc thee S en 42 Nm (31 ft-lb) 
* Transmission to engine (Torx-head with washer) 

[ee ee 21 Nm (15 ft-lb) 

M1083 oo ce cae sa peewee aia’ 42 Nm (31 ft-lb) 

M12 seuste dee ieee eee 72 Nm (53 ft-fb) 


250 Gearshift Linkage 


GENERAL...................00000000e 250-1 
MANUAL TRANSMISSION 
GEARSHIFT ....................00000. 250-1 
Gearshift lever, removing 
(manual transmission)................. 250-1 
Gearshift lever, installing 
(manual transmission)...............-. 250-2 
GENERAL 


This repair group covers transmission gearshift and linkage 
service. 


Special service tools are required for some of the proce- 
dures given here. To gain access to the complete gearshift 
mechanism itis necessary to remove the exhaust system and 
the driveshaft as described in 180 Exhaust System and 260 
Driveshaft. 


MANUAL TRANSMISSION GEARSHIFT 
Gearshift lever, removing 
(manual transmission) 

The manual! transmission gearshift linkage is shown in Fig. 
1. Use this illustration as a guide when removing and installing 


the linkage. 


1. Pull straight up on shift knob to remove it from shift lever. 


NOTE — 
Removal of the shift knob will require about 90 Ibs. of 
force. 


2. Pry up on rear of shift boot to unclip, then remove boot 
from front retainers. 


3. Raise vehicle to gain access to underside of vehicle. 


WARNING — 
Make sure the car is stable and well supported at all 


times. Use a professional automotive lift or jack 
stands designed for the purpose. A floor jack is not 
adequate support. 


GEARSHIFT LINKAGE 250-1 
AUTOMATIC TRANSMISSION 
GEARSHIFT...................00.0008. 250-3 

Gearshift mechanism, adjusting 

(automatic transmission)................ 250-3 
Gear position/neutral safety switch, replacing 

(automatic transmission)................ 250-4 
Automatic shiftlock, checking function 

(automatic transmission)................ 250-5 
Shift interlock, checking function 

(automatic transmission)................ 250-6 


Shift 
lever i) 


retaining ‘ 
ring erott ot c2 


Shift. 


rod 
retaining POY. 


clip 
Be, 
ZAP ss 


rod 
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Fig. 1. Manual transmission gearshift linkage. = 


4. Disconnect oxygen sensor harness connectors. Re- a 
move complete exhaust system. See 180 Exhaust == 
System. : 


MANUAL TRANSMISSION GEARSHIFT “== 
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250-2 GEARSHIFT LINKAGE 


5. Remove driveshaft. See 260 Driveshaft. 9. Release gearshift lever retaining ring from below by 


turning special tool 90° (4 turn) counterclockwise. See 
6. Support transmission with transmission jack. Remove Fig. 4. 
crossmember from rear of transmission. See Fig. 2. 


BMW Tool 


No. 25 1 110 
or equivalent 


DO1S1S5 Fig. 4. Shift lever retaining ring being removed using BMW special 
Fig. 2. Rear transmission crossmember (arrow). 


tool 25 1 110. 


7. Lower rear of transmission to access gearshift linkage. 10. Raise transmission and temporarily install transmission 
crossmember. 

CAUTION — ; : a. 

Tilting the engine to lower the transmission can 11. Lower vehicle. Working from inside passenger com- 

lead to damage to various components due to lack partment, pull up on gearshift lever to remove it togeth- 

of clearance. er with retaining ring and rubber grommet. 

-On cars with AST remove throttle body. 


-Remove brake fluid reservoir if necessary. 


Gearshift lever, installing 


8. Working below transmission, disconnect shift rod from (manual fanemilsston) it 
gearshift lever. Note washers on either side of shift rod 1. Install shift lever, aligning locking tabs with openings in ; 
end. See Fig. 3. shift console. Press down on retaining ring until it clicks — | 

into place. See Fig. 5. mI 


Retaining 
clip 


Shift rod 


Fig. 3. Pull off shift rod retaining clip in direction of arrow (1); disen- 
gage shift rod from gearshift lever (2). 


Fig. 5. Shift ever retaining ring. Fit plastic tabs into slots of shift con- ay 
MANUAL TRANSMISSION GEARSHIFT Peoney 
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2. Install rubber grommet with arrow pointing forward. In- 
stafl shift rod and shift boot. 


NOTE — 
Install rubber grommet correctly so that is seals out wa- 
ter. 


3. Connect shift rod to shift lever. Install transmission 
crossmember. Lift transmission and tighten crossmem- 
ber bolts. 


NOTE — 

Before connecting the shift rod to the lever, be sure the 
gearshift lever is facing the correct way as illustrated in 
Fig. 1. 


4. Install driveshaft and heat shield. See 260 Driveshaft. 


5. Reinstall exhaust system. See 180 Exhaust System. 
Connect oxygen sensor harness connectors. 


6. Lower vehicle. Install shift boot cover. Push shift knob 
onto lever. 


Tightening Torques 
* Driveshaft to final drive 


flange (with U-joint) ........... See 250 Driveshaft 
¢ Flex-disc to driveshaft or 

transmission flange........... See 250 Driveshaft 
¢ Transmission crossmember 

to body (M8).......:..-.2-.2-.-. 21 Nm (16 ft-lb) 


Shift cable 


Ge. 


& 


Manual valve lever 
(at transmission) 


— \fel 
Cag Af 


Fig. 6. Automatic transmission gearshift assembly. 


Shift interlock cable me 


AUTOMATIC TRANSMISSION 
GEARSHIFT 
The automatic transmission shift mechanism is shown in 


Fig. 6. Use the illustration as a guide when servicing the gear- 
shift mechanism, including shift cable replacement. 


Gearshift mechanism, adjusting 
(automatic transmission) 


1. Position selector lever in Park. 


2. Raise vehicle to gain access to shift linkage. 


WARNING — 
Make sure the car is stable and well supported at all 


times. Use a professional automotive lift or jack 
stands designed for the purpose. 


3. Loosen selector cable clamping nut. See Fig. 7. 


4. Push shift lever forward toward engine (Park position) 
while applying light pressure on cable end. Tighten ca- 
ble clamping nut. 


NOTE — 
Do not overtighten the nut so that it twists thé cable. 


Tightening Torque 
© Shift cable clamping nut....... 10-12 Nm (7.5-9 ft-lb) 


y, Pull rod 


Selector lever 


Automatic 
) shiftlock 


Gear position/ 
neutral safety 
switch 


solenoid 


S 
x 
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250-4 GEARSHIFT LINKAGE 


Fig. 7. Selector lever cable clamping nut (A). Counterhold clamping 
bolt when loosening nut. 


Gear position/neutral safety switch, 
replacing (automatic transmission) 


NOTE — 
The gear-position/neutral safety switch is also some- 
times referred to as the automatic transmission range 


switch. 
Failure of the gear position/neutral safety switch can cause 0071818 
a no-start condition. In addition, Since it signals gearshift post Fig. 8. Disconnect harness connector to gear position/neutral safety 
tion to the transmission contro! unit, a faulty switch can cause switch by pressing connector retaining clips together (ar- 
erratic transmission operation. rows). Switch mounting screws shown at 1. 


1. Remove hex-head screw (8mm allen key) from shift le- 
ver handle and remove handle. Carefully pry up cover —a— 
from gearshift lever console. : A 


2. Disconnect harness connector from gear position/neu- 
tral safety switch and remove mounting screws. See 
Fig. 8. 


3. Remove gear position/neutral safety switch by moving 
selector until pin on lever aligns with slot on switch. Pull 
switch straight up and off. See Fig. 9. 


4. Installation is reverse of removal, noting the following: 


¢ Before installing switch, align plastic contact slide in- 
side switch with slot in switch. See Fig. 10. co fj 

¢ install switch so that contact slide on switch aligns with fa 
slot on switch. Then position gearshift lever pin to slot —_— 
on switch and instail switch. 

¢ When installing shift lever handle, engage pin on re- 
lease button to hole in pull rod. See Fig. 11. Fig. 9. Contact slide in switch aligns to slot on switch and pin on le- 

ver. 
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Tightening Torques 


* Console to body.........000.00008 7 Nm (62 in-Ib) (a) 
* Gear position/neutral safety switch a= 
to shift console..............0055 4.5 Nm (40 in-Ib) = 


AUTOMATIC TRANSMISSION GEARSHIFT eS 


Fig. 10. Align contact slide (1) with slot in switch housing (2) before in- 
stalling gear position/neutral safety switch. 


|) oo1ie24 


Fig. 11. Engage release button pin to hole in pull rod before installing 
shift lever handle. 


Automatic shiftlock, checking function 
(automatic transmission) 


The automatic shiftlock uses an electric solenoid to lock the 
selector lever in P or N. Depressing the foot brake with the ig- 
nition on energizes the solenoid, allowing the lever to be 
moved into a drive gear. The solenoid is energized only when 
the engine speed is below 2,500 rpm and the vehicle speed is 
below 3 mph. The solenoid is mounted in the right-hand side 
of the selector lever housing. See Fig. 12. 


1. With engine running and car stopped, place selector le- 
ver in P or N. 


2. Without depressing brake pedal, check that selector le- 
ver is locked in position P or N. 


3. Depress brake pedal firmly. Solenoid should be heard 
to energize. 


GEARSHIFT LINKAGE 250-5 


Transmission 
Control 
Module 


ae Solenoid 
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Fig. 12. Automatic shiftlock prevents drive gear selection until the 
brake pedal is depressed. 


4. Check that selector lever can now be moved out of P or N. 


NOTE — 
The next test should be performed in an open area with 
the parking brake on and with extreme caution. 


5. With selector lever in P or N and brake pedal de- 
pressed, raise engine above 2,500 rpm. Check that se- 
lector lever cannot be moved out of P or N. 


\f. any faults are found check the electrical operation of the 
shiftlock solenoid and check for wiring faults to or from the 
transmission contro! module (TCM). See 610 Electrical 
Component Locations and Electrical Wiring Diagrams. 


NOTE — 

The solenoid is controlled via the TCM, using brake 
pedal position, engine speed, and road speed as con- 
trolling inputs. 
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Shift interlock, checking function 1. Shift selector lever to park (P) position and turn ignition 
(automatic transmission) key to the “zero” (off) position. 


2. Remove ignition key. Check that selector lever cannot 


The shift interlock uses a cable between the ignition switch be shifted out of P position. 


and the shift lever to lock the shift lever in the park position 
when the key is in the off position or removed. This feature 
also prevents the key from being removed from the ignition NOTE — 


lock until the selector lever is in P. Fig. 13. * it must only be possible to remove ignition key with 
selector lever in P position. 


© Shift interlock cable must not be kinked. 


Interlock Cable 3. Turn ignition key on and depress brake pedal. Check 
that selector lever moves freely from gear to gear. 


4. With the selector lever in a gear position other than P, 
attempt to move the key to the zero position. The key 
should not go into the zero position. 

Ignition Switch 


5 


If any faults are found check the cable for kinks and the ca- 
ble attachment points for damage or faults. 


Latching Gate 


0012714 


Fig. 13. Shift interlock serves two safety functions: 1) it locks shift le- 
ver in park (P) when the key is removed, and 2) it prevents re- 
moval of key until shift lever is moved into P. 
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260 Driveshaft 


GENERAL.......................-000. 260-1 Driveshaft, installing..................... 260-4 
Flex-disc, replacing ................000,.. 260-5 
TROUBLESHOOTING.................. 260-1 Center bearing assembly, replacing ........ 260-6 
Front centering guide, replacing ........... 260-7 
DRIVESHAFT SERVICE ................ 260-3 
Driveshaft, alignin 260-3 ee 
i UipatGs ee Oe eee a. Driveshaft Troubleshooting. .............00000. 260-2 
Driveshaft, removing................0000% 260-4 
GENERAL NOTE — 
For rear drive axle repair information, see 330 Rear 
The two-piece driveshaft is joined in the center by a sliding Suspension. 


splined coupling. This coupling compensates for fore and aft 
movement of the drive line. The driveshaft is connected to the 
transmission by a rubber flex-disc and to the final drive by a 
universal joint. It is supported in the middle by a center support 
bearing. The bearing is mounted in rubber to isolate vibration. 
See Fig. 1. 


TROUBLESHOOTING 


The source of driveline vibrations and noise can be difficult 
to pinpoint. Engine, transmission, rear axle, or wheel vibra- 
tions can be transmitted through the driveshaft to the car 
body. Noises from the rear of the car may be caused by final 
drive problems, or by faulty wheel bearings, drive axles, or 
even worn or improperly inflated tires. 


Splined shaft 


Center support 
bearing assembly 


Center 
universal joint 


Flex-disc 


Front section 
of driveshaft 


Differential input flange 


Fig. 1. Driveshaft and final drive assembly. 


Clamping sleeve | 


Driveshaft noise or vibration may be caused by worn or 
damaged components. Check the universal joints for play. 
With the driveshaft installed, pull and twist the driveshaft while 
watching the joint. The BMW specification for play is very 
small, so almost any noticeable play could indicate a problem. 


Check the torque of the fasteners at the flange connections. 
Check the rubber of the flex-disc and center bearing for dete- 
tioration or tearing and check for preload at the center bearing 
with a visual inspection. Check the driveshaft for broken or 
missing balance weights. The weights are welded tabs on the 
driveshaft tubes. In addition to inspecting for faulty driveshaft 
parts, the installed angies of the driveshaft should also be 
considered. 


Rear section 
of driveshaft 


universal 
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Further inspection requires removal of the driveshaft. 
Check the front centering guide on the transmission output 
flange for Gamage GF misalignment Also chad fungal el tie universal joints pivot is limited. For the most accurate 
transmission output flange and output shaft, and at the final test, check universal joints in their normal range of 
drive input flange. Check the bolt hole bores in the flange for movement. 
wear and elongation. 


NOTE — 
With the driveshaft installed, the actual amount that the 


if inspection reveals nothing wrong with the driveshaft, it 
may need to be rebalanced. This can be done by a speciality 


i fl . allowabl 
Dilveshart lange unout (maxvallewable) driveshaft repair shop. Also, check the alignment of the drive- 


¢ Transmission output flange 


ft as descri low. 
axial play ......000ee eee eee 0.10 mm (0.004 in.) eligi ae describe Delay 
radial play................05. 0.07 mm (0.003 in.) 
* Final drive input flange radial play (measured at - NOTE— 
driveshaft centering lip) ........ 0.07 mm (0.003 in.) Minor driveshaft vibrations can often be corrected sim- 


ply by disconnecting the drivesnaft at the final drive, 


. . . and repositioning the driveshaft 90°, 180° or 270° in re- 
Spin the center bearing and check for the smooth operation lation to the final drive input flange. 


without play. Check that the splines of the sliding coupling 
move freely. Clean and lubricate the splines with molybdenum 


disulfide grease (Molykote® Longterm 2 or equivalent). Table a lists symptoms of driveshaft problems and their 


probable causes. Most of the repair information is contained 


Check the universal joints for wear or binding. If any joint is dif- within this repair group. 


ficult to move or binds, the driveshaft section should be replaced. 


Table a. Driveshaft Troubleshooting 


1. Vibration when Incorrect preload of center bearing. a. Check preload of center bearing. Readjust preload. See Fig. 6. 


a 
starting off (forward 


b. Center bearing rubber deteriorated. b. Inspect center bearing and rubber. Replace if necessary. 
; Or reverse). c. Flex-disc damaged or worn. c. Inspect flex-disc. Replace if necessary. 


d. Engine or transmission mounts faulty. | d. inspect engine and transmission mounts. Align or replace, if nec- 
essary. 


e. Front centering guide worn, or e. Check front centering guide and replace if necessary. Check 
driveshaft mounting flanges out of runout of driveshaft flanges. 
round. 


necessary. 
Clean coupling splines and replace parts as necessary. 


a. Final drive components worn or a. Remove final drive and repair. 
damaged (excessive pinion-to-ring- 
gear clearance). 


b. Drive axle or CV joint faulty. b. Inspect drive axles and CV joints. Repair or replace as neces- 
sary. 

c. Sliding coupling seized. c. Remove driveshaft and check movement of sliding coupling. 
Clean coupling splines and replace parts as necessary. 


a. Front centering guide worn, or a. Check front centering guide and replace if necessary. Check 
driveshaft mounting flanges out of runout of driveshaft mounting flanges. 
round or damaged. 


necessary. 

c. Flex-disc damaged or worn. c. inspect flex-disc. Replace if necessary. 

d. Center bearing rubber deteriorated. 
Clean coupling splines and replace parts as necessary. 


f. Misaligned installed position. f. Check driveshaft alignment. 


2. Noise during on/off 
throttle or when 
engaging clutch. 


. Vibration at 25 to 30 
mph (40 to 50 
km/h). 


TROUBLESHOOTING 
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Table a. Driveshaft Troubleshooting (continued) 


4. Vibration, audible 
rumble over 35 mph 
(60 km/h). 


a. Front centering guide worn, or 
driveshaft mounting flanges out of 
round or damaged. 
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Repair kits for the universal joints are not available, and itis 
not common practice to repair the universal joints on BMW 
driveshafts. Worn or damaged universal joints usually require 
replacement of that section of the driveshaft. 


The driveshaft is balanced to close tolerances. Whenever it 
is to be removed or disassembied, the mounting flanges and 
driveshaft sections should be marked with paint or a punch 
before proceeding with work. This will ensure that the drive- 
shaft can be reassembled or installed in exactly the same ori- 
entation. 


Universal joint play 
* Maximum allowable ........... 0.15 mm (0.006 in.) 


Driveshaft, aligning 


The alignment of the driveshaft does not normally need to 
be checked unless the engine/transmission or the final drive 
have been removed and installed. If, however, all other parts 
of the driveshaft have been inspected and found to be okay, 
but there is still noise or vibration, driveshaft alignment should 
be checked. 


There are two important driveshaft alignment checks. The 
first is to make sure that the driveshaft runs straight from the 
transmission to the final drive, without any variation from side- 
to-side caused by misalignment of the engine/transmission in 
its mounts. Make a basic check by sighting along the drive- 
shaft from back to front. Any misalignment should be apparent 
from the center bearing forward. To adjust the side-to-side 
alignment, loosen the transmission or engine mounts to repo- 
sition them, then retighten the mounts. The driveshaft should 
be exactly centered in the driveshaft tunnel. See Fig. 2. 


Probable cause 


b. Mounting flange bolts loose or holes b. Remove driveshaft and check transmission output flange and 
worn. final drive input flange. Replace if necessary. 

c. Driveshaft unbalanced. c. Check driveshaft for loose or missing balance weights. Have 
driveshaft rebalanced or replace if necessary. 

d. Universal joints worn or seized. d. Check universal joint play and movement. Replace driveshaft if 
necessary. 

e. Sliding coupling seized. e. Remove driveshaft and check movement of sliding coupling. 
Clean coupling splines or replace parts as necessary. 

f. Incorrect preload of center bearing. f. Check preload of center bearing. Readjust if necessary. 


g. Center bearing faulty. g. Replace center bearing. 
h. Final drive rubber mount faulty. h. Inspect final drive rubber mount and replace if necessary. 


i. Driveshaft misaligned. ; i. Check driveshaft alignment. 


Corrective action 


a. Check front centering guide and replace if necessary. Check 
runout of driveshaft mounting flanges. 


5326 


Fig. 2. Driveshaft side-to-side alignment. Driveshaft should be cen- 
tered in driveshaft tunnel. 


The second important driveshaft alignment check is more 
complicated. It checks the amount the driveshaft is angled 
vertically at the joints. This angle is known as driveshaft de- 
flection. 


In general, there should be little deflection in the driveshaft 
between the engine, the center bearing, and the final drive. 
Precise checks require the use of a large protractor or some 
other means of measuring the angle of the engine and the fi- 
nal drive and comparing these angles to the angle of the drive- 
shaft sections. 


To change the deflection angle, shims can be placed between 
the center bearing and the body or between the transmission 
and its rear support. When using shims to change a deflection 
angle, keep in mind that the angle of adjacent joints will also 
change. Deflection angles should be as small as possible. 


DRIVESHAFT SERVICE 


260-4 DRIVESHAFT 


CAUTION — 


The maximum allowable change in height of the P 
lamping 
Sleeve 


center bearing or transmission support using 
shims is 3 mm (0.12 in.). 


Driveshaft, removing 


WARNING — 


* Be sure the wheels are off the ground before re- 
moving the driveshaft. Set the parking brake be- 
fore removing the driveshaft. 


© Once the driveshaft has been removed, the vehi- 


cle can roll regardless of whether the transmis- 
sion is in gear or not. 


0012037 


© The driveshaft is mounted to the transmission 


and final drive with self-locking nuts. These nuts Fig. 4. Threaded clamping sleeve nut being loosened. 
are designed to be used only once and should be 


replaced during reassembly. 


6. Support driveshaft and remove center support bearing 


: F mounting bolts. 
1. Disconnect oxygen sensor electrical connectors and a 9 


remove complete exhaust system. See 180 Exhaust 


System 7. Remove driveshaft but do not separate two halves. Pull 


down on center of driveshaft to facilitate removal. 
2. Remove exhaust heat shield and heat shield cross- 


member. NOTE — 
lf driveshaft halves were separate and not match- 
3. Matchmark front and rear driveshaft connections at marked, assemble driveshaft as shown in drawing. If a 
transmission and final drive. vibration occurs, disassemble driveshaft and rotate one 


section 180°. See Fig. 5. 


4. Remove driveshaft mounting bolts. See Fig. 3. Discard 
old nuts. 


Fig. 5. Driveshaft alignment. Centerlines of universal joints (arrows) 
must be parallel or at 90° to each other. 


Driveshaft, installing 


1. Align driveshaft matchmarks at final drive and then at 
transmission flange. Start attaching nuts. Use new seff- = 
locking nuts. 


2. Position center support bearing and start attaching 


5267 * 
i nuts. Use new self-locking nuts. 


Fig. 3. Front driveshaft to transmission mounting bolt being re- 


moved, Note open-end wrench (arrow) being used to coun- ; ¢ : fas 
aarhold balk: " ( al ss 3. Tighten flange nuts while preventing bolts from twisting 


in coupling. Tighten final drive flange first, then tighten 


coupling at transmission. 
5. Loosen threaded clamping sleeve on driveshaft a few paid 


turns. See Fig. 4. 


4. Preload center support bearing by pushing bearing for- a), 
ward 4-6 mm (0.16-0.24 in.) from center. See Fig. 6. nly 
Tighten attaching bolts. (at) 
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NOTE — ; 
Bolt grade is marked on the bolt head. When replacing 
bolts, only use bolts of the same strength and hardness 
as the originals installed. 


Flex-disc, replacing 


The flex-disc between the front section of the driveshaft and 
the output flange of the transmission should be checked for 
cracks, tears, missing pieces, or distortion. Check for worn 
bolt hole bores in the flange. 


eo 
a 


1. Remove driveshaft as described in Driveshaft, remov- 
ing. 


NOTE — 

It is possible to only partially remove the driveshaft, 
leaving it connected to the final drive. The driveshaft 
: can be tilted down in the center and slid off the trans- 
5334 mission flange once the clamping sleeve is loosened 
Fig. 6. Preload center bearing toward front 4-6 mm (arrow). and the center bearing bracket is unbolted. Suspend 
the driveshaft using stiff wire in as close to the installed 


. : position as possible. If the driveshaft hangs unsupport- 
5. Tighten threaded sleeve on driveshaft to proper torque. ed, the rear universal joint may be damaged. 


6. Install heat shield and heat shield crossmember. , ; 
2. Unbolt flex-disc from driveshaft. 


7. Install exhaust system. See 180 Exhaust System. 


Connect wiring harness to oxygen sensors. NOTE — 
Removal and installation of the bolts may be made eas- 
8. Road test vehicle to check for noise or vibration. jer by placing a large hose clamp around the flex-disc, 
and tightening the clamp slightly to compress the cou- = 
WARNING — pling. iS 
¢ Do not reuse self-locking nuts. These nuts are : 
designed to be used only once. 3. Install new flex-disc using new self-locking nuts. Mold- t 
. . : : ed arrows on coupling should face flange arms. See 
¢ Avoid stressing the flex-disc when torquing the Fig. 7. c— | 
bolts. Do this by holding the bolts steady and fT) | 


turning the nuts on the flange side. 


Tightening Torques 


* Driveshaft center mount to body .... 21 Nm (76 ft-lb) 
¢ Driveshaft clamping sleeve ......... 10 Nm (839 in-Ib) 
* Driveshaft to final drive flange 
With CV joint (M8) ............... 32 Nm (23 ft-lb) 
Wth U-joint (M10 ribbed nut) ....... 80 Nm (59 ft-tb) _ 
With U-joint (M10 compressed nut) . . 60 Nm (44 ft-Ib) Lon S 
¢ Flex-disc to driveshaft or transmission flange | : ay 
M10 (8.8 grade) ...........0.000- 48 Nm (35 ft-lb) 
M10 (10.9 grade) .........6...... 64 Nm (47 ft-lb) . 
M12 (8.8 grade) ............--05- 81 Nm (60 ft-lb) 
M12 (10.9 grade)......-........ 100 Nm (74 ft-lb) 
M12 (10.9 grade) (M3 models)... .. 115 Nm (85 ft-lb) 


¢ Transmission crossmember 
to body (M8)..........-....2000- 21 Nm (16 ft-lb) 


5332 
Fig. 7. When attaching flex-disc, molded arrows must point toward inal 
flange arms. ‘dy 
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4. Install driveshaft as described in Driveshaft, install- 
ing. 


NOTE — 
Torque only the nuts while holding the bolt heads. This 
will prevent damaging or fatiguing the rubber. 


Tightening Torques 
¢ Driveshaft center mount to body .... 21 Nm (16 ft-lb) 
¢ Driveshaft clamping sleeve ........ 10 Nm (89 in-Ib) 
¢ Driveshaft to final drive flange 
With CV joint (M8) ..............- 32 Nm (23 ft-lb) 
Wih U-joint (M10 ribbed nut) ....... 80 Nm (59 ft-lb) 


With U-joint (M10 compressed nut) .. 60 Nm (44 ft-lb) 
¢ Flex-disc to driveshaft or transmission flange 


M10 (8.8 grade) ............5.... 48 Nm (35 ft-lb) 

M10 (10.9 grade...........0..0., 64 Nm (47 ft-lb) 

M12 (8.8 grade)..:...........04. 81 Nm (60 ft-lb) 

M12 (10.9 grade) ............... 100 Nm (74 ft-lb) 

M12 (10.9 grade) (M3 models). .... 115 Nm (85 ft-lb) 
¢ Transmission crossmember 


to body (M8)............05000 eee 21 Nm (16 ft-lb) 


Center bearing assembly, replacing 


To replace the center bearing assembly, the driveshaft 
must be removed from the car. The center bearing assembly 
consists of a grooved ball bearing in a rubber mount. The 
bearing assembly is pressed onto the front section of the 
driveshaft and secured by a circlip. See Fig. 8. 


Dust cap 


Circlip 


0012594 
Fig. 8. Exploded view of driveshaft support bearing assembly. 
1. Remove driveshaft. See Driveshaft, removing. 


2. Make matching marks on front and rear driveshaft sec- 
tions. See Fig. 9. 


3. Loosen clamping sleeve fully and pull driveshaft sec- 


tions apart. Remove rubber bushing, washer, and 
clamping sleeve from front section. 
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Fig.9. Before pulling apart driveshaft sections, make matching 
marks as shown. 


4. Inspect condition of rubber bushing for splined cou- 
pling. Replace worn or damaged parts. 


5. Remove center bearing circlip and dust guard. See Fig. 
10. Remove bearing from driveshaft using puller. 


Fig. 10. Center bearing circlio (arrow) to be removed. Driveshafi 
shown installed. 


NOTE — 

install puller so that it pulls on inner hub of bearing. 
Pulling on outer ring of mount may tear rubber, and en- 
tire bearing assembly will need to be replaced. 
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6. Before installation, make sure dust guard is on drive- 2. Pack cavity behind centering guide with heavy grease 
shaft, and then press center mount onto driveshaft until grease is flush with bottom edge of guide. 
flush with dust guard. 
3. Insert 14 mm (approximately % in.) diameter mandrel 
7. Place clamping sleeve, washer, and rubber bushing on or metal rod into guide. Strike guide with hammer to 
front driveshaft section. Lubricate splines with molyb- force centering guide out. 
denum disulfide grease (Molykote® Longterm 2 or 
equivalent) and then reassemble driveshaft. 


NOTE — 
The mandrel should fit snugly in the centering guide so 
NOTE — that the grease cannot escape around the sides of the 
Do not retighten clamping sleeve until driveshaft is in- mandrel. 
stalled. 
4. Remove old grease from driveshaft, lubricate new cen- 
8. Install driveshaft. See Driveshaft, installing. tering guide with molybdenum disulfide grease 
(Molykote® Longterm 2 or equivalent) and drive it into 
9. Tighten clamping sleeve. driveshaft. 
: F NOTE — 
Tightening Torque The sealing lip of the guide should face outward and it 
* Clamping sleeve................. 10 Nm (7.5 ft-lb) should be driven into the driveshaft to a specified 


depth. See Fig. 71. 


Front centering guide, replacing 


The front centering guide centers the driveshaft in relation 
to the transmission. The guide is press-fit into a cavity in the 
front of ithe driveshaft and slides onto the transmission output 
shatt. 


No specifications are given for wear of the guide, but gener- 
ally the guide should fit snugly on the transmission output 
shaft. 


NOTE — 

Some driveshafts have a dust cap installed on the end 
of the driveshaft, over the centering guide. The dust 
cap may become bent or distorted when the driveshaft 
is removed or installed. Damage to the dust cap should 
not affect the centering guide and should not be mistak- 
en for guide wear. 


Fig. 11. When installing new driveshaft centering guide, drive guide 
in until its protrusion depth is as shown. 


5. Install driveshaft. See Driveshaft, installing. 
1. Remove driveshaft. See Driveshaft, removing. 
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GENERAL 


This section covers general information for front and rear 
suspension, the steering system, and the braking and traction 
control systems. 


The BMW E36 suspension and steering systems are engi- 
neered to provide a compromise between taut, responsive 
handling and ride comfort. Although the front and rear suspen- 
sion assemblies are independent subsystems, they work to- 
gether to achieve BMW’s overall combination of precise 
handling and comfort. See Fig. 1. 


M3 SUSPENSION AND BRAKES........... 300-7 
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Front Suspension 


The lower control arms connect the front suspension struts 
to mounting points on the subframe crossmember and the 
body. See Fig. 2. 


Each front strut assembly includes a shock absorber car- 
tridge inside the tubular strut housing and a large coil spring. 
The upper strut mount bearing allows the strut to turn with the 
wheels. The lower end of the strut, which includes the stub 
axle for the front wheel, connects to a ball-joint on the control 
arm. 


Fig. 1. BMW E36 front and rear suspension systems. 
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Fig. 2. Front suspension control arm (arrow). 


The front suspension is designed with minimum positive 
steering offset. This geometry contributes to stability when 
traction is unequal from side to side. Suspension travel is lim- 
ited by rubber bump stops. 


The three point mounting of each L-shaped control arm pre- 
cisely controls the front-to-rear and side-to-side position of the 
strut, while the flexibility of the joints and mounts also allows 
the movement necessary for suspension travel. The control 
arm mounting points are designed with anti-dive geometry. 
The suspension reduces the normal tendency for the front of 
the vehicle to dive under hard braking. 


Control arm position is fixed, with no adjustment provisions 
on the control arms for altering front wheel alignment. A stabi- 
lizer bar mounted to both contro! arms helps to reduce body 
roll when cornering. 


Steering 


The variable-assist power steering system consists of an 
engine-driven hydraulic pump, a rack-and-pinion type steer- 
ing gear, and connecting linkage to the road wheels. The E36 
utilizes an engine-speed dependent variable effort steering 
system. At low speeds, maximum power assist is provided to 
ease parking and city driving. At high speeds, assist is re- 
duced to ensure stability. 


The steering linkage connects the rack-and-pinion unit 


through tie rods to the steering arms. The tie rod ends allow 
the wheels to pivot and react to suspension travel. 
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Rear Suspension 


The rear axle carrier is the main mounting point for the final 
drive housing and the rear suspension components. 


Trailing arms locate the rear wheels and anchor the springs, 
shocks and stabilizer bar. Drive axles with constant-velocity 
(CV) joints at both ends transfer power from the differential to 
the road wheels. The differential is mounted to the rear axle 
carrier through rubber mounts and bushings to help isolate 
drivetrain noise and vibration. 


Brakes 


E36 cars are equipped with power disc brakes with an inte- 
gral antilock brakes (ABS). The parking brake is a dual-drum 
system integrated with the rear brake rotors. See Fig. 3. 


Power assist is provided by a vacuum booster when the en- 
gine is running. The brake pedal pushrod is connected directly 
to the master cylinder, so failure of the vacuum booster does 
not normally result in total brake failure. 


Each disc brake uses a caliper with a single hydraulic cylin- 
der. Brake pads in the left front and right rear contain wear 
sensors. When the pads need replacement, the sensors illu- 
minate a light on the dashboard. 


Tires and Wheels 


Tire size is critical to the proper operation of the E36 ABS or 
ABS/AST system. Several different styles of wheels, in 15, 16 
and 17 inch diameters, are available from an authorized BMW 
dealer. 


NOTE— 

Aftermarket wheels should be selected with care. Im- 
properly fitted wheels can contact and damage sus- 
pension, brake or body components and may adversely 
affect vehicle stability. 
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Antilock Brake System (ABS) is standard on all E36 cars. 
Standard on some models and installed as optional equipment on 
others, is All Season Traction (AST). 


Antilock Brake System (ABS) 


The electronically-controlled ABS maintains vehicle stabili- 
ty and control during emergency braking by preventing wheel 
lock-up. ABS provides optimum deceleration and stability dur- 
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Fig. 3. Schematic view of dual circuit brakes with 4-channel ABS. 


ing adverse conditions. It automatically adjusts brake system 
hydraulic pressure at each wheel to prevent wheel lock-up. 


The system’s main components are the wheel speed 
(pulse) sensors, the ABS control module, and the hydraulic 
control unit. See Fig. 4. 


Electronic 
contro! module 


Wheel brake 
caliper 


Hydraulic cylinder 


control unit 


Wheel speed 
sensor 
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Fig. 4. Schematic representation of ABS. 


The wheel speed sensors continuously send wheel speed 
signats to the control module. See Fig. 5. The control module 
compares these signals to determine, in fractions of a second, 
whether any of the wheels are about to lock. If any wheel is 
nearing a lock-up condition, the module signals the hydraulic 
unit to maintain or reduce pressure at the appropriate 
wheel(s). Pressure is modulated by electrically-operated sole- 
noid valves in the hydraulic unit. 


WHEEL SPEED SIGNAL TO CONTROL MODULE 


SENSOR 


0013026 


Fig. 5. ABS wheel speed sensor. 
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Three-channel ABS is used on all E36 cars equipped with 
standard ABS. Each front wheel has a separate solenoid 
valve to modulate hydraulic pressure to that brake caliper. 
The rear wheels are modulated as a pair, controlled by a sin- 
gle solenoid valve. 


E36 cars equipped with ABS/AST utilize a four channel sys- 
tem, which functions exactly as the three channel system 
above, except that the rear wheels are modulated individually. 


IDLE SPEED 
CONTROL VALVE 


All Season Traction (AST) 


The traction control system works in conjunction with ABS 
and the engine management system to enhance vehicle con- 
trol. The main function of the AST system is to maintain the rolling 
contact between the tires and the road surface under all driving 
conditions. This is achieved through exact application and 
management of braking and drivetrain forces. 


The throttle control system used in AST is illustrated in Fig. 
6. 
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A, 
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Fig. 6. All Season Traction (AST) works with other drivetrain systems to enhance vehicle control. 
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NOTE— 

The traction control system referred to as AST (all sea- 
son traction) may also be referred to as ASC (Automat- 
ic Stability Control) and ASC+T (Automatic Stability 
Control+ Traction). 


The AST system improves traction by electronically apply- 
ing the rear brakes when the rear drive wheels are spinning at 
a faster rate than the front wheels. The combined ABS/AST 
control module, operating through the ABS hydraulic control 
unit, modulates braking force at the rear wheels. 


In addition, AST uses retarded ignition timing and an auxil- 
iary engine throttle plate to reduce engine torque and maintain 
vehicle stability. 


The auxiliary throttle plate is held open by spring pressure. 
The AST system activates the auxiliary throttle position motor 
(ADS) to close the AST throttle as needed. This reduces the 
volume of engine intake air. Due to the throttle closing very 
rapidly during AST operation the driver cannot increase the 
engine power output regardless of how far the accelerator 
pedal is pushed to the floor. 


The auxiliary throttle plate is placed ahead of the conven- 
tional throttle plate in the throttle body. 


Traction control also comes into operation during decelera- 
tion. Decelerating on snowy or icy road surfaces can lead to 
rear wheel slip. If a rear wheel starts to drag or lock up when 
the throttle is closed rapidly or during downshifting, the AST 
system can limit the problem by advancing the ignition timing. 


A switch on the center console is used to toggle the AST on 
or off. 


The AST system is designed to be maintenance free. There 
are no adjustments that can be made. Repair and trouble- 
shooting of the AST system requires special test equipment 
and knowledge and should be performed only by an autho- 
rized BMW dealer. Table a lists the conditions indicated by 
the AST indicator light in the instrument cluster 


Table a. AST Indicator Lamp Function 


indieatorlamp | Condition | Comment] 


Light on Normal AST start- | Automatic AST 
. up self-test 
Light off AST monitoring Automatic AST op- 
mode eration 


Press AST button, AST off (disabled) Rocking the car to 
light comes on get out of snow or 
other loose surface 
Driving with snow 
chains 


Press AST button: AST monitoring Automatic AST op- 
light goes out mode eration 


Light flashes AST active mode Normal AST oper- 
ation as it controls 
wheel speed 


Consult BMW 
dealer for diagno- 
sis/repair 

(Vehicle operation 
remains normal) 


Light stays on af- Defect in AST 
ter start up or 
comes on while 


driving 


WARNING — 

Even a car with AST is subject to the normal physi- 
cal laws. Avoid excessive speeds for the road con- 
ditions encountered. 


CAUTION— 
¢ ff the tires on the car are of different makes, the 
AST system may over-react. Only fit tires of the 
same make and tread pattern, 


¢ In adverse conditions, such as trying to rock the 
car out of deep snow or another soft surface, or 
when snow chains are fitted, it is advisable to 
switch off AST and allow the car's driveline to op- 
erate conventionally. 
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AST LAMP 
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Fig. 7. Schematic of All Season Traction (AST) system. r i 
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M3 SUSPENSION AND BRAKES 


The E36 M3 was introduced in late 1994 as a 1995 model. 
The design of the M3 suspension, steering and brakes is a 
modification of existing E36 systems which accommodates 
increased power output and road-handling demands. 


The steering geometry is modified by changing the cast- 
er/camber angles slightly. This is accomplished by reposition- 
ing the upper strut mounting holes in the front strut towers and 
through different front and rear control arms. 


M3 Front Suspension Improvements 

* Reinforced spring plates, control arms, control arm bush- 
ings, steering arms. 

¢ Recalibrated struts, firmer springs. 

* Stiffer stabilizer bar, larger stabilizer bar bushings. 

* Front stabilizer linked to struts. 


M3 Rear Suspension Improvements 
* Reinforced trailing arms. 
¢ Recalibrated shock absorbers, firmer springs. 


M3 Brake System Improvements 
¢ Vented directional front 

rotors: 315 mm dia. x 28 mm thick. 
¢ Vented directional rear 

rotors: 312 mm dia. x 20 mm thick. 
¢ Larger brake pads and calipers. 
* Modified Teves ABS system. 


NOTE — 

M3 brake rotors are directional, having a different part 
number for each side. Rotors with an odd part number 
go on the left while rotors with an even part number go 


on the right. 

M3 Wheels/Tires 
¢ Front wheels 1992-1998: ..... 7.5J x 17 in. light alloy 
¢ Rear wheel 1992-1997....... 7.5J x 17 in. light alloy 
¢ Rear wheel (option) ......... 8.5 J x 17 in. light alloy 
¢ Front and rear tire 

1992-1997 .... ee eee 235/40 x 17 in. 
e Front tire 1998 only ............... 225/45 x 17 in. 


e Rear tire 1998 only................ 245/40 x 17 in. 


CAUTION— 
In an emergency, an M3 front wheel/ire assembly 


may be mounted on the rear axle. However a rear 
wheel/tire assembly must not be mounted on the 
front axle. 


SUSPENSION AND STEERING 
TROUBLESHOOTING 


Stable handling and ride comfort both depend on the integ- 
rity of the suspension and steering components. Any symp- 
tom of instability or imprecise road feel may be caused by 
worn or damaged suspension components. 


When troubleshooting suspension and steering problems, 
also consider the condition of tires, wheels, and their align- 
ment. Tire wear and incorrect inflation pressures can dramati- 
cally affect handling. Subtle irregularities in wheel alignment 
angles also affect stability. Mixing different types or sizes of 
tires, particularly on the same axle, can affect alignment and 
may unbalance a car's handling. 


Table b lists the symptoms of common suspension and 
steering problems and their probable causes, and suggests 
corrective actions. Boid type indicates the repair groups 
where applicable test and repair procedures can be found. 
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Symptom 


Car pulls to one side, wanders 


Steering heavy, poor return- 
to-center 


Front-end or rear-end vibra- 
tion or shimmy 


. Incorrect tire pressure 
. Incorrect wheel alignment 
. Faulty brakes (pulls only when braking) 


Probable cause 


Table b. Suspension and Steering Troubleshooting 


Repairs 
(Repair Groups shown in bold) 


=] 


. Check and correct tire pressures. 020 
. Check and adjust wheel alignment. 320 
. Check for sticking/damaged front caliper. 340 


Worn upper strut bearing(s) 


. Incorrect tire pressure 
. Power steering system faulty 


. Worn strut cartridges or shock absorbers 
. Worn suspension bushings (control arm or trail- 


ing arm) 


. Worn front suspension ball joints (control arm, 


Poor stability, repeated bounc- 
ing after bumps, suspension 
bottoms out easily 
Suspension noise (especially 
over bumps) 


Uneven ride height 


Wheel noise, continuous 
growling, may be more notice- 
able when turning 


Steering loose, imprecise 


f. 


steering arm or steering tie-rod end) 


. Unbalanced or bent wheels/tires 


. Loose wheel lug bolts 
. Worn strut cartridges or shock absorbers 


. Replace strut bearings. 310 
. Check and correct tire pressures. 020 
. Check power steering fluid level. Test system 


pressure. 320 


. Replace strut cartridges. 310, 330 
. Replace worn bushings. 310, 330 


. Replace worn ball joints. 310 


. Balance tires. Check tires for uneven wear pat- 


terns. Check wheels for damage. 


. Tighten lug bolts to proper torque. 
. Replace strut cartridges. 310, 330 


. Worn front upper strut bearings 
. Loose front strut cartridge 
. Worn suspension bushings (control arm or trail- 


ing arm) 


. Worn stabilizer bar rubber mounts 
. Loose suspension crossmember 


. Incorrect coil springs 


. Bent or damaged suspension components 
. Sagging coil springs 


. Worn wheel bearing 


. Incorrect tire pressure 

. Loose steering gear mounting bolt(s) 
. Worn tie rod end(s) 

. Faulty front wheel bearing 

. Worn or damaged steering gear 


Worn tires 
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. Replace upper strut bearings. 310 
. Check/tighten strut cartridge collar nut. 310 
. Replace worn bushings. 310, 330 


. Replace stabilizer bar rubber mounts. 310, 330 
. Check crossmember for damage. Tighten 


mounting bolts. 


. Measure ride height and replace springs as re- 


quired. 310, 330 


. Inspect, repair/replace as necessary. 310, 330 
. Measure ride height and replace springs as re- 


quired. 310, 330 


. Replace wheel bearing. 310, 330 


a. 
b. 
c. 
d. 
e. 


f. 


Check and correct tire pressures. 020 
Inspect and tighten bolts. 320 

Replace tie rod(s) and align wheels. 320 
Replace wheel bearing. 310 

Adjust or replace steering gear. 320 
Replace tires. 010 
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SHOCK ABSORBERS AND SPRINGS... 310-2 
Strut assembly, removing and installing... .. 310-2 
Strut assembly, disassembling 
and assembling...........-2..0.2008- 310-4 
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GENERAL 


The E36 front suspension is shown in Fig. 1. For a general 
description of the front suspension and components, see 300 
Suspension, Steering and Brakes—General. 
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FRONT WHEEL BEARINGS ............ 310-8 

Front wheel bearing, replacing............. 310-8 

STABILIZER BAR...............-...... 310-9 

Stabilizer bar, removing and installing....... 310-9 

SUBFRAME CROSSMEMBER........... 310-9 
Subframe crossmember, 

removing and installing................. 310-9 

Table 
a. Front Ride Height Specifications ..........+.... 310-5 


Special service tools are required for most of the work de- 
scribed in this repair group. Read the procedures through be- 
fore beginning any job. 


— 
a 
4a a 


Strut assembly 


“ Steering 


arm 0012132 


Fig. 1.. BMW E36 front suspension. (M3 suspension shown. Others are similar.) 
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WARNING — 

¢ Physical safety could be impaired if procedures 
described here are undertaken without the proper 
service tools and equipment. Be sure to have the 
tight tools on hand before beginning any job. 


* Do not reuse self-locking nuts or bolts. They are 
designed to be used only once and may fail if re- 
used. Always replace self-locking fasteners any 
time they are loosened or removed. 


¢ Do not install bolts and nuts coated with under- 
coating wax, as the correct tightening torque can- 
not be assured. Always clean the threads with 
solvent before installation, or install new parts. 


¢ Do not attempt to weld or straighten any suspen- 
sion components. Replace damaged parts. 


SHOCK ABSORBERS AND SPRINGS 


The complete front strut assembly is shown in Fig. 2. Most 
strut assembly components are available as replacement 
parts. 


NOTE— 
Struts and/or springs should always be replaced in 
pairs. 


Strut assembly, removing and installing 


1. Raise car and remove front wheel. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 


stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Unbolt brake caliper assembly, keeping brake hose 
connected. Detach brake hose from strut assembly. 
Suspend brake caliper from chassis using stiff wire. Re- 
move brake rotor. See 340 Brakes. 
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Fig. 2. Front strut assembly with steering arm, front hub, front spring 
and strut upper mount. 


3. Remove ABS wheel speed sensor. See Fig. 3. 


4. Disconnect ABS sensor wire harness and brake pad 
wear sensor wire harness (left side only) from strut = 
housing. 


5. On M3 models: Disconnect stabilizer bar link from strut. 


SHOCK ABSORBERS AND SPRINGS co 
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0012117 0012137 
Fig. 3. ABS wheel speed sénsor mounting bolt (arrow). 


é 6. Bolt 
. Strut 7. Bolt 


8. Flat washer 

9. Self-locking nut 
10.Washer 
11.Boit 


NOTE— 
Note flats on stabilizer bar link ball joint for placement 
of open end wrench. 


. ABS wheel speed sensor 
. Cable holder 
. Steering arm 


6. Unbolt splash shield and steering arm from strut. Sus- 
pend steering arm assembly from chassis using stiff 
wire. See Fig. 4. 


Fig. 4. Strut and steering arm assembly. i 


9. Installation is reverse of removal. Be sure to use new = 


CAUTION— 
The steering arm ball joint can be damaged if the 


arm is allowed to hang unsupported. 


. Support strut assembly from below. From above, re- 
move three strut mounting nuts on strut tower. 


CAUTION— 
Do not remove center strut retaining nut. 


. Lower strut assembly from car. 


NOTE— 

Store the removed strut assembly upright. Do not allow 
it to lie horizontally or upside-down for any length of 
time. If incorrect storage has occurred, place the strut 
assembly upright with the rod fully extended for at least 
24 hours. 


self-locking nuts and bolts. 


¢ Use new steering arm mounting bolts, or clean bolts 
and use Locktite® 270 or equivalent thread-locking 
compound. 

¢ On M3 models: When attaching stabifizer link to strut, 
use a thin wrench to hold flats on link parallel to strut. 


* Have car professionally aligned when job is complete. 


Tightening Torques 

* Brake caliper to steering arm...... 110 Nm (81 ft-lb) 
* Road wheel to hub......... 100+£10 Nm (74 +7 ft-lb) 
¢ Stabilizer bar link to strut (M3)...... 59 Nm (44 ft-lb) 


* Steering arm to strut housing 
* (encapsulated bolts-always replace) 107 Nm (78 ft-Ib) 
* Strut assembly to strut tower 

(self-locking nuts)..............05 24 Nm (16 ft-lb) 


SHOCK ABSORBERS AND SPRINGS 
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Strut assembly, 
disassembling and assembling 


NOTE — 
Springs and/or struts should always be replaced in 
pairs. 


Replacing the upper strut mount, spring and strut requires 
that the strut first be disassembled. For a guide to the parts 
during strut replacement, see Fig. 5. 


WARNING — 
Do not attempt to disassemble the struts without a 
spring compressor designed specifically for this job. 


1. Remove strut assembly as described earlier. Place in 
secure support. 


2. Using spring compressor, compress spring until spring 
force on upper mount is relieved. 


WARNING — 


Make sure the spring compressor grabs the spring 
fully and securely before compressing it. 


3. Pry protective cover off top of strut assembly, then re- 
move top (center) nut and washer while holding strut 
shaft stationary. 


4. Remove upper strut mount and related components. 


5. Release spring compressor carefully and evenly, allow- 
ing spring to expand slowly. 


Cover —G 


Self-locking hex nut 
Flat washer 
Nut —& 
en 


Pin 4 


Flat washer 


Upper spring plate E> ARDY \ 
S 

Upper spring pad | 

ae \ 
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Fig. 5. Front spring, spring plate and related parts. 
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6. Assembly is reverse of disassembly, noting the follow- 

ing: 

¢ Be sure upper spring pad is correctly installed to upper 
spring plate and spring end is correctly seated in up- 
per and lower spring plates. 

¢ Use anew self-locking top (center) nut. Tighten nut ful- 
ly before releasing spring compressor. 

* Have car professionally aligned when job is complete. 


Tightening Torques 
¢ Upper strut mount to strut shaft (self-locking nut) 
shaft with external hexagon........ 65 Nm (48 ft-lb) 
shaft with internal hexagon......... 44 Nm (32 ft-lb) 
¢ Road wheel tohub......... 100+10 Nm (74 +7 ft-lb) 
Ride Height 


Ride height is measured from the lower edge of the wheei 
arch to the bottom edge of the wheel rim. See Fig. 6. 


If the ride height is outside the specification listed, new 
springs should be installed. Be sure to have the old spring 
code number on hand when ordering new spring. 


NOTE — 
The spring part number is stamped near the end of the 
spring coils. 


Table a lists front suspension ride height specifications. 
These specifications apply to a car in a normally loaded posi- 
tion. When checking ride height or installing suspension com- 
ponents that require the car to be “normally loaded,” load the 
car as follows: 


Absorber/ 
bump stop 


\ 


Lower spring pad 
0012136 


0011198 


Fig. 6. Ride height measurement (A) is taken from center of wheel 
arch to bottom of wheel rim. 


Normal loaded position 


¢ Each front seat 
¢ Rear seat (center) 


enackdtnseue arate 68 Kg (150 ibs) 
. .68 Kg (150 ibs) 


OOMMUIAK: of 2c chant ae eek eee aes de 21 Kg (46 Ibs) 


Table a. Front Ride Height Specifications 


Wheel size 


318, 323, 325, 
328 models 


M3 models 


15 inch 
std. suspension 
sport suspension 


576 mm (22.67 in) 
561 mm (22.09 in) 


555 mm (21.85 in) 
530 mm (20.87 in) 


16 inch 
std. suspension 
sport suspension 


589 mm (23.19 in) 
574 mm (23.52 in) 


570 mm (22.44 in) 
545 mm (21.46 in) 


17 inch 
std. suspension 
sport suspension 


604 mm (23.77 in) 
589 mm (23.19 in) 


Maximum variation between sides: 10 mm (0.4 in) 
Maximum deviation from specifications: 10 mm (0.4 in) 


585 mm (23.03 in) 
560 mm (22.05 in) 
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CONTROL ARMS 


On all models except M3s, the outer mounting bushing and 
the outer ball joint on the control arm are available as replace- 
ment parts. If the control arm center ball joint is worn, the com- 
plete control arm will need to be replaced. See Fig. 7. 


& 
| 


a 
ee 
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Fig. 7. Control arm. Outer ball joint and bushing are available as re- 
placement parts (except M3). Center ball joint is integral with 
control arm. 


Special press tools are required to remove the control arms 
and to replace the control arm bushings. Read the procedure 
through before beginning the job. 


Control arm, removing and installing 
1. Raise car and remove wheel. 
WARNING — 


Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 


stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Remove stabilizer bar link mounting nut and separate 


link from control arm as described later in this repair 


group. 


NOTE — 
On M3 models, the stabilizer bar link attaches to the 


strut. 


CONTROL ARMS 
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3. Working at steering arm, remove control arm ball joint 
nut. See Fig. 8. Press ball joint out of steering arm. 


es 
mesa 
ae 


0012117 
Fig. 8. Control arm ball joint nut at steering arm (arrow). 


4. Remove control arm to subframe crossmember ball 
joint nut. Separate bail joint from crossmember. Work- 
ing at other end of control arm, remove bolts attaching 
control arm bushing carrier to body. See Fig. 9. 


eG 
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Fig. 9. Contro! arm bushing carrier bolts (arrows), 


5. Installation is reverse of removal. Make sure all thread 
bores, bolts, nuts and mating surfaces are clean. Use 
new self-locking nuts or bolts, where applicable. 


WARNING — 

* Do not reuse self-locking nuts or bolts. They are 
designed to be used only once and may fail if re- 
used. 


* Bolts and nuts coated with a locking compound 
from the factory should not be reinstalled. Always 
replace “micro-encapsulated” fasteners such as 
the steering arm-to-strut bolts. 


CONTROL ARMS 


Tightening Torques 
* Control arm ball joint to 

subframe crossmember...:....... 85 Nm (62 ft-Ib) 
* Control arm’ball joint to steering arm. 65 Nm (48 ft-lb) 
* Control arm bushing carrier to body. . 47 Nm (34 ft-lb) 
* Stabilizer bar link to control arm (M8). 42 Nm (31 ft-lb) 
¢ Road wheel to hub......... 100+10 Nm (74:7 ft-lb) 


Outer control arm ball joint, replacing 
(except M3 models) 


On ail models except M3s, the outer ball joint is available as 
a replacement part. The ball joint can be replaced with the 
control arm installed. 


Special tools are required to replace the ball joint. Read the 
procedure through before beginning the job. 


1. Disconnect stabilizer bar link from control arm as de- 
scribed later in this repair group. 


NOTE— 

On M3 models, the stabilizer bar link attaches to the 
strut. It is not necessary to disconnect the stabilizer bar 
link on M3 models for this repair procedure. 


2. Loosen nut for ball joint until it contacts steering arm. 

3. Using a suitable ball joint tool, separate joint from steer- 
ing arm. Remove ball joint mounting nut and pull ball 
joint out of steering arm. 


4. Mark position of ball joint guide to control arm. See Fig. 
10. —| 
i 


ey 


> 
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Fig. 10. Mark installed position of ball joint guide to contro! arm (ar- 
row). = 


5. Move suspension strut out of way and press ball joint 
out of control arm. 
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6. Installation is reverse of removal. NOTE— 
* Make sure control arm ball joint taper bore is clean and The kerosene-like special lubricant is used only as an 
free of any corrosion. aid in installing the bushing to the control arm stub. 
* Press new ball joint into position, making sure to align Work must be carried out in as short a time as possible. 
ball joint guide with mark made earlier. Within 30 minutes the control arm bushing will be 


“glued” in position on the control arm. 


¢ Verify that locking clip on new ball joint faces towards 
center of vehicle. 


CAUTION— 

BMW part numbers are provided for reference 
Tightening Torques only and are subject to change. Always rely on an 
* Control arm ball joint to steering arm. 65 Nm (48 ft-lb) - authorized BMW dealer parts department for the 
* Stabilizer bar link to control arm (M8) 42 Nm (31 ft-lb) Se epee 


e Road wheel to hub......... 100410 Nm (74+7 ft-lb) 


6. Press new rubber control arm bushing assembly onto 
the end of control arm to proper depth (as marked). 


Control arm bushing, replacing 


NOTE —. 
Control arm bushings should always be replaced in pairs Be sure to reinstall the bushing carrier to the control 
and the two bushings and bushing carriers should have the arm correctly. The carrier has centering bores on side. 
same markings, indicating same manufacturer. This side must face up towards body. See Fig. 12. 


1. Raise car. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Unbolt control arm bushing carrier from body. 


3. Mark installed position of bushing to contro! arm. See Fig. 
11. 
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Fig. 12. Control arm bushing carrier centering bores must face up. 


7. Immediately bolt control arm bushing carrier to body, 
torque bolts and lower car to ground. 


0012145 Tightening Torques 
¢ Control arm bushing carrier to body. . 47 Nm (84 ft-Ib) 


Fig. 11. Before removing bushing from control arm, mark installed po- 
sition of old bushing to control arm. Install new bushing in fe, 
same position. 8. With car lowered to ground and loaded as described SS 

earlier, bounce suspension a few times, then leave car Tol 
undisturbed for a minimum of 30 minutes. iT 


4. Using appropriate press tools, pull control arm bushing 
assembly off control arm. e 
: CAUTION — ri 


5. Coat end of control arm with BMW special lubricant Failure to follow Wne-above procedure may inpalr 
part no. 81 22 9 407 284. the car's handling and stability. =, 
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FRONT WHEEL BEARINGS 


The front wheel bearings are permanently sealed and re- 
quire no maintenance. The bearing is integral with the wheel 
hub and pressed onto the steering arm stub axle. 


Special press tools are required to replace the front wheel 
bearings. Read the procedure through before beginning the 
job. 

Front wheel bearing, replacing 


1. Raise car and remove wheel. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Pry off dust cap from center of wheel hub. Bend back 
staked part of wheel hub (axle) collar nut. See Fig. 13. 


0011199 
Fig. 13. Staked part of wheel hub collar nut to be bent back (arrow). 
3. Remount wheel and lug bolts. 


4. Lower car to ground. With an assistant applying brakes, 
loosen collar nut. Do not remove completely. 


NOTE — 

The wheel hub collar nut is tightened to a torque of 290 
Nm (214 ft-lb). Make sure the car is firmly on the 
ground. 


5. Raise car and remove wheel. 


FRONT WHEEL BEARINGS 


6. Remove ABS wheel speed sensor. Refer to Fig. 3. 


7. Remove brake caliper assembly and brake rotor as de- 
scribed in 340 Brakes. Leave brake hose connected to 
caliper. Suspend caliper assembly from chassis using 
stiff wire. 


8. Remove wheel hub collar nut. 


9. Remove wheel hub with integral wheel bearing from 
steering arm using a puller. See Fig. 14. 


0011200 
Fig. 14. Wheel hub with integral wheel bearing being removed using a 
puiler. 


NOTE— 
lf bearing inner race stays on steering arm, remove 
splash guard and use two-jaw puller to remove race. 


10. Install splash guard and new dust shield behind bear- 
ing. Press new wheel hub/bearing assembly on using 
appropriate press tools. 


NOTE— 
When pressing the wheel hub/bearing on, apply force 
only to the bearing inner race. 


11. Install new collar nut. Do not tighten nut to its final 
torque at this time. 


¢ Install brake rotor and brake caliper. See 340 Brakes. 
¢ Mount wheel and lug bolts. Lower car to ground to gain 
leverage. 


12. With an assistant applying brakes, tighten collar nut 
and then stake nut to axle. 


13. Raise car and remove wheel. 


14. Install a new grease cap, using Loctite® 638 sealant or 
equivalent. Install wheel and lower car. 


Tightening Torque 

¢ Brake rotor to wheel hub .......... 16 Nm (12 ft-lb) 
¢ Collar nut to stub axle .......... 290 Nm (214 ft-lb) 
¢ Brake caliper to steering arm...... 110 Nm (81 ft-lb) 
« Road wheel to hub......... 100410 Nm (74+7 ft-lb) 


STABILIZER BAR 


Stabilizer bar, removing and installing 


Stabilizer bar link arrangements differ slightly among mod- 
els. In most models the links attach to the control arms near 
the outboard end. On M3 models the links attach to the strut 
assemblies. 


1. Raise car and remove both front wheels. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 


stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Remove stabilizer bar connecting link from stabilizer 
bar on left and right sides. See Fig. 15. 
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Fig. 15. Disconnect stabilizer bar connecting link at bar (arrow). (318i 
model shown. M3 stabilizer link attaches to strut.) 
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3. Remove two stabilizer bar bushing brackets on left and 
right sides. Remove bar. 


4. Installation is reverse of removal. Use new self-locking 
nuts on connecting links. 
¢ On M3 models: When attaching stabilizer link to strut 
or to bar, use a thin wrench to hold flats on link parallel 
to strut. 


NOTE— 

Installation of the stabilizer bar is easiest with the car 
level (front wheels at the same height), and as near to 
normal ride height as possible. 


Tightening Torques 
¢ Stabilizer bar bushing brackets 


to subframe crossmember......... 22 Nm (16 ft-lb) 
* Stabilizer bar link bracket to 

control arm... 2... eee eee 42 Nm (31 ft-lb) 
¢ Stabilizer bar link to 

stabilizer bar (M10) .............. 42 Nm (31 ft-lb) 


¢ Stabilizer bar link to strut or bar (M3). 59 Nm (44 ft-Ib) 


SUBFRAME CROSSMEMBER 


The subframe crossmember provides rigid mounting points 
for the engine, suspension, and steering components. The 
crossmember is not normally subject to wear and should only 
be replaced if structurally damaged. 


Removing the subframe crossmember requires engine lift- 
ing equipment to support the weight of the engine from above 
so that the subframe can be removed from below. 


WARNING — 
Removal or replacement of the subframe cross- 
member may affect suspension and steering geom- 
etry, including front wheel alignment. .Make 


appropriate matching marks during removal and 
have the front end aligned once repairs are com- 
plete. 


Subframe crossmember, 
removing and installing 


1. Using engine support equipment, raise engine until 
weight of engine is supported. See 110 Engine Re- 
moval and Installation. See Fig. 16. 


2. Raise car and remove front wheels. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


SUBFRAME CROSSMEMBER 


= 


310-10 FRONT SUSPENSION 


0012716 
Fig. 16. Support equipment used to support engine from above. 


3. Working beneath car, remove left and right nuts from 
engine mounts. 


4. Remove control arm bushing carrier from body. Refer to 
Fig. 9. 


5. Remove control arm bail joint from crossmember. Sep- 
arate joint with a plastic hammer. Suspend control arm 
from chassis using stiff wire. 


WARNING — 
Do not allow the control arm to hang from the ball 


joint. This can damage the ball joint. 


cop] 


. Unbolt steering rack from subframe. See 320 Steering 
and Wheel Alignment. Suspend steering rack from 
chassis using stiff wire. Using a transmission jack or 
equivalent, support crossmember from below. 


N 


Remove reinforcing brace below oil pan, where appli- 
cable. 


8. Unbolt crossmember from body on both sides. See Fig. 
17. 


9. Slowly lower crossmember, making sure all electrical 
leads, suspension components and heat shields are 
clear during removal. 


SUBFRAME CROSSMEMBER 


Fig. 17. Right side crossmember-to body mounting bolts. 


10. Installation is reverse of removal, noting the following: 


* Make sure all bolts, bolt holes, and mating surfaces are 
clean to ensure proper tightening and alignment. Use 
new self-locking nuts or bolts, where applicable. 

¢ On vehicles produced up 9-92 only: 

-Remove paint from contact surfaces before install- 
ing crossmember. 

-Install 4 new toothed lock washers between sub- 
frame and chassis (install new washers regardless 
of whether washers were originally fitted). 

-Replace all 4 mounting bolts. 

-Lubricate suspension crossmember bolts with LM48 
paste or equivalent anti-seize compound before in- 
stalling. 

* Lower engine onto engine mounts, allowing it to settle 
fully before tightening engine mount bolts. 

¢ When the job is completed have front end profession- 
ally aligned. 


Tightening Torques 
* Subframe crossmember to body 


M12-8.8 bolts 2.2.2.0... eee ee 77 Nm (56 ft-lb) 

M12-10.9 bolts .............0.05 110 Nm (81 ft-lb) 

M12-12.9 bolts .............0005 105 Nm (77 ft-lb) 
* Steering gear to subframe crossmember 

(M10-10.9 self-locking bolts) ....... 42 Nm (31 ft-ib) 
* Control arm ball joint to 

subframe crossmember........... 85 Nm (62 ft-lb) 
¢ Control arm bushing carrier 

10: DODY fi. otcgetcss ea Pete ea ack 47 Nm (34 ft-lb) 
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320 Steering and Wheel Alignment 


GENERAL 3..53ccsadshalsesiet athe dius 320-1 
STEERING WHEEL 320-1 
Steering wheel, removing and installing. .... 320-1 
POWER STEERING SYSTEM........... 320-2 
Power steering pump, 
removing and installing ................ 320-2 
Power steering system, bleeding and filling . . 320-3 
STEERING GEAR...................-- 320-3 
Steering gear rack, 
removing and installing...............05 320-3 
GENERAL 


This repair group covers servicing of the mechanical and 
hydraulic components of the steering system, including wheel 
alignment information. 


The variable-assist power steering system consists of an 
engine-driven hydraulic pump, a rack-and-pinion steering 
gear assembly with an integral hydraulic control valve, and 
connecting linkage to the road wheels. 


At low speeds, maximum power assist is provided to ease 
parking and city driving. At high speeds, assist is reduced to 
ensure stability. The power steering system varies assist 
based on engine speed. 


WARNING — 


¢ Do not reuse self-locking nuts. They are de- 
signed to be used only once and may fail if re- 
used. Always replace them with new locking nuts. 


¢ Do not install bolts and nuts coated with under- 
coating wax, as correct tightening torque cannot 
be assured. Always clean the threads with sol- 
vent before installation, or install new parts. 


¢ Do not attempt to weld or straighten any steering 
components. Always replace damaged paris. 


NOTE— 

For information on steering column-mounted switches 
and the ignition lock, see 612 Switches and Electrical 
Accessories. 


Outer tie rod end, replacing............... 320-4 
Tie rod, replacing....................0-- 320-5 
WHEEL ALIGNMENT................... 320-5 
Caster and Camber............000 2c aue 320-5 
Front Toe-in and Toe Difference Angle...... 320-6 
Rear Toe-in 2.0... . eee eee 320-6 
Wheel Alignment Specifications............ 320-6 
TABLES 
a. Front Wheel Alignment Specifications........... 320-6 
b. Rear Wheel Alignment Specifications ........... 320-6 


STEERING WHEEL 


The BMW E36 is equipped with an SRS airbag mounted in 
the steering wheel. Improper handling of the airbag could 
cause serious injury. The airbag is an explosive device and 
should be treated with extreme caution. Always follow the air- 
bag removal procedure as outlined in 721 Airbag System 
(SRS). 


WARNING — 


¢ The BMW Supplemental Restraint System (SRS) 
is complex and special precautions must be ob- 
served when servicing. Serious injury may result 
if system service is attempted by persons unfa- 
miliar with the BMW SRS and its approved ser- 
vice procedures. BMW specifies that all 
inspection and service should be performed by 


an authorized BMW dealer. 


¢ BMW Supplemental Restraint Systems (SRS) 
are equipped with a back-up power supply inside 
the SRS control module. A 10 minute waiting 
should be observed after the battery cable has 
been disconnected. This will allow the reserve 
power supply to discharge. ° 


Steering wheel, removing and installing 


1. Center steering wheel. Make sure front wheels are 
pointed straight ahead. 


2. Disconnect negative (-) cable from battery and cover 
terminal with insulating material. 


CAUTION — 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


STEERING WHEEL 
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3. Carefully remove airbag from front of steering wheel. 
See 721 Airbag System (SRS). Store airbag unit in a SRS contact 
safe place. reel 


WARNING — 
Improper handling of the airbag could cause seri- 
ous injury. Store the airbag with the horn pad facing 


up. If stored facing down, accidental deployment 
could propel it violently into the air, causing injury. 


4. Remove steering wheel center bolt. Lightly punch mark 
or scribe position of steering wheel to steering column ae 
shaft. See Fig. 1. 4 


0011223 


Fig. 2. Install steering wheel so that locking pin in column aligns with 
cutout in contact reel (arrow). Contact reel on late model 
steering wheel may vary from that shown. 


POWER STEERING SYSTEM 


Power assist is provided by a belt-driven pump on the lower 
left front of the engine, just below the alternator. The power 
steering fluid reservoir is located on the lower left front of the 


engine. 
0012687 . 
Fig. 1. Steering wheel center bolt (arrow). Power steering pump, 
removing and installing 
5. Unlock steering wheel by turning ignition key on. Re- 1. Empty power steering fluid reservoir using clean sy- 


move steering wheel. ringe. Do not reuse fluid. 


WARNING — 2. Raise front of car. 
The SRS contact reel is mounted to the rear of the 


steering wheel hub. The contact reel is a wound coil 


of wire that ensures continuous electrical contact for WARNING — 


Make sure the car is firmly supported on jack stands 
designed for the purpose. Place the jack stands be- 


the air bag unit. Once the steering wheel mounting 
nut or bolt is removed the contact reel is locked in 
the center position and its position must not be al- 
tered. 


neath a structural chassis point. Do not place jack 
stands under suspension parts. 


6. Install steering wheel while aligning matching marks. 3. Remove fluid hoses from pump. Plug openings in pump ( * 
Make sure airbag contact ring locking pin engages cut and in hose ends. 


out in contact reel. Install steering column center nut. : : 
Do not over-torque. See Fig. 2. ; 4. Remove drive belt from power steering pump. See 020 i= 


Maintenance Program. 


7. The remainder of installation is reverse of removal. = 
Carefully install airbag from front of steering wheel. See 5. Remove pump mounting bolts and remove pump. See — 


721 Airbag System (SRS). Fig. 3. ig} 


Tightening Torque = 
* Steering wheel to steering ea 
column spindle .................,5 63 Nm (46 ft-lb) 


POWER STEERING SYSTEM i 


STEERING AND WHEEL ALIGNMENT 320-3 


STEERING GEAR 


A cutaway of the power-assisted rack-and-pinion power 
steering gear is shown in Fig. 4. The rack is designed to be 


0012037 


Fig. 3. Power steering pump and pulley mounting bolts. 


6. Installation is reverse of removal, noting the following: 


¢ Make sure all thread bores, bolts, nuts, fluid couplings 
and mating surfaces are clean, and that inside surface 
of multi-ribbed-belt is free of grease and dirt. 

« Use new sealing washers when reattaching power 
steering pressure lines. 

« Make sure hoses have adequate clearance from chas- 
sis. Do not over-torque banjo bolts. 

¢ Fill and bleed power steering system as described be- 
low. 


Tightening Torques 
¢ Hydraulic hoses to power steering pump 


M10 banjo bolt..............-000- 12 Nm (9 ft-lb) er than alignment and a periodic inspection for worn compo- = 
M14 banjo bolt...............08 35 Nm (26 ft-lb) nents. (a) 
M16 banjo bolt...........-..006: 40 Nm (30 ft-lb) (5) 
¢ Power steering pump to bracket . . . . - 
(self-locking i: ° diey Bowed es ... 22 Nm (16 ft-lb) Steering gear rack, removing and installing — | 
* Power steering pump bracket to engine 1. Empty power steering fluid reservoir using clean sy- [”,) 
block or oil pan (self-locking nuts) ... 22 Nm (16 ft-lb) ringe. Do not reuse fluid. ="; 
— 


Power steering system, 
bleeding and filling 


1. With engine off, fill power steering fluid reservoir with 
clean fluid. Fill level to MAX mark on dipstick. 


2. Start engine. Slowly turn steering wheel from lock to 
lock a minimum of two times. 


3. Turn engine off and check fluid level, adding fluid if nec- 
essary. 


maintenance free. 


0012627 


Fig. 4. Cutaway of rack-and-pinion steering gear. 


The steering gear and linkage require no maintenance oth- 


2. Disconnect negative (—) cable from battery and cover 
terminal with insulating material. 


CAUTION— 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


o 


Carefully remove airbag from front of steering wheel. See 
721 Airbag System (SRS). Store airbag unit in a safe 
place. 


a 


. Make sure front wheels are pointed straight ahead. 


ao 


. Remove outer tie rod ball joint nuts, then separate outer 
tie rod ends from steering arms using appropriate 
press tools. 


o 


. Disconnect power steering hose from fluid reservoir. 


STEERING GEAR 
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7. Remove fluid line banjo bolt from steering gear. See 
Fig. 5. 


CAUTION— ; 
Plug the openings in the pump and hose ends to 
prevent dirt from entering the hydraulic system. 


NOTE— 


It may be necessary to remove other components to 
gain access to the steering gear. 


Fig. 5. Fluid hoses and banjo bolts at steering gear (arrows). 


8. Remove lower steering shaft universal joint pinch bolt, 
then pull universal joint half way off steering gear shaft. 
Mark relationship between shaft and universal joint, 
then remove universal joint from steering gear. See Fig. 
6. 


0013231 
Fig. 6. Steering column universal joint pinch bolt (arrow). Mark U- 
joint to shaft before disconnecting. With wheels in straight 
ahead position, mark on steering gear (A) should align with 
split seam in universal joint (B). 


STEERING GEAR 


9. Remove steering gear mounting bolts. See Fig. 7. Re- 
move steering gear from subframe crossmember by 
pulling it forward. 


Cc 


0012142 


Fig. 7. Steering gear mounting bolts (arrows). 


10. Installation is reverse of removal, noting the following: 


* Make sure all thread bores, bolts, nuts, splines and 
mating surfaces are clean. Use new self-locking nuts 
wherever applicable. 

¢ Use marks made during removal to reassemble steer- 
ing column universal joint to steering stub shaft. Make 
sure wheels are straight ahead. 

¢ Use a new Sealing washer on banjo fitting. Do not over- 
torque banjo bolt. 

* Install airbag to the steering wheel as described in 721 
Airbag System (SRS). 

« Fill and bleed power steering system as described ear- 
lier. 

* Have the car professionally aligned. 


Tightening Torques 
* Outer tie rod end to steering arm... . 45 Nm (33 ft-lb) 
* Steering column universal joint to steering 


gear shaft (self-locking nut) ........ 19 Nm (14 ft-lb) 
¢ Steering gear to subframe crossmember 

M10 bolt...................000. 42 Nm (32 ft-!b) 
¢ Steering fluid lines 

Mi0 banjo bolt... ................ 12 Nm (9 ft-lb) 

M14 banjo bolt. ................. 35 Nm (26 ft-lb) 

M16 banjo bolt.................. 40 Nm (30 ft-ib) 


Outer tie rod end, replacing 


1. Raise car, remove outer tie rod ball joint nut, and press 
out outer tie rod end ball joint as described above. 


2. Make a reference measurement of outer tie rod end to 
tie rod. See Fig. 8. Record measurement. 


NOTE — 

Accurate measuring of the tie rod end in reference to 
the tie rod will help approximate correct wheel align- 
ment when new parts are installed. 
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Lock nut 0012143 


Fig. 8. Measuring tie rod end position (for reference only). 


3. Loosen outer tie rod end lock nut. See Fig. 9. 


0012144 


Fig. 9. Outer tie rod end lock nut (arrow). 


4. Unscrew tie rod end from steering gear. 


5. Installation is reverse of removal. Make sure all thread- 
ed parts are clean. Have the car professionally aligned. 


Tightening Torques 
* Outer tie rod end to steering arm. ... 45 Nm (33 ft-lb) 
¢ Outer tie rod end lock nut.......... 35 Nm (26 ft-lb) 


Tie rod, replacing 


1. Raise car, remove outer tie rod end ball joint nut, and 
press out outer tie rod end ball joint as described 
above. 


2. Make a reference measurement of outer tie rod end to 
tie rod. See Fig. 8. Record measurement 


NOTE— 

Accurate measuring of the tie rod end in reference to 
the tie rod will help to approximate wheel alignment 
when new parts are installed. 


3. Loosen rack boot bellows clamp and slide bellows 
back. Inspect boot for any sign of damage. Replace if 
necessary. 


4. Unlock inner tie rod end lockplate using pliers. 


5. Using special tool, unscrew inner tie rod end from 
steering rack. See Fig. 10. 


0012146 


Fig. 10. Special tool (arrow) installed on inner tie rod end. 


6. Installation is reverse of removal, noting the following: 


* Make sure all threaded parts are clean. Replace self- 
locking nuts and inner tie rod lockplate. 

¢ Install outer tie rod end to new tie rod using reference 
measurement recorded earlier. 

¢ Have car professionally aligned. 


Tightening Torques = 
* Outer tie rod end to steering arm. ... 45 Nm (33 ft-lb) Ss 
* Outer tie rod end lock nut.......... 35 Nm (26 ft-tb) —— 
¢ Inner tie rod to steering gear ....... 71 Nm (82 ft-lb) pop 


WHEEL ALIGNMENT 


Proper handling, stability, tire wear, and driving ease de- |," 
pend upon the correct alignment of all four wheels. The front 
axle is aligned in relation to the rear axle, then the front wheels 
are aligned in relation to one another. This is known as a four- 
wheel or thrust-axis alignment. 


The BMW E36 uses a sophisticated multi-link suspension 
at the front and rear of the car. Proper alignment requires 
computerized alignment equipment. 


Caster and Camber 


Front and rear caster and camber are both fixed by the de- 
sign of the car. Any deviations are usually the resultof wornor = =! 
damaged suspension or body parts. {it} 


WHEEL ALIGNMENT 
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Front Toe-in and Toe Difference Angle Wheel Alignment Specifications 
Toe-in is the difference in the distance between the front of Alignment specifications for the E36 are listed in Table a 
the front wheels and the rear of the front wheels. It is adjusted and Table b. The specifications only apply under the following 
by altering the length of the outer tie rods. conditions: 
Toe-in adjustments should only be made on alignment * Correct wheels and tires are installed, in good condition, 
equipment with the car in normal loaded position as described and are at the correct inflation pressures. 
below under Wheel Alignment Specifications. ¢ All steering and suspension parts and bushings are un- 
damaged and show no signs of abnormal wear. 
Toe difference angle determines the progressively different * Wheel bearings are in good condition. 
paths taken by the front wheels as the car is turning. Itis fixed by * Ride height is in accordance with specifications. 
the steering gear, but depends on accurate setting of the toe-in. See 310 Front Suspension and 330 Rear Suspension. 
¢ Car is in normal loaded position. 
Rear Toe-in 
There is no provision for routine rear wheel toe-in adjust- Normal loaded position 
ment. If any alignment angles deviate from specifications, e Each front seat.....c..cceeeueeucs 68 Kg (150 Ib) 
carefully inspect the rear trailing arms, rear suspension sub- * Rear seat (center) .............0.. 68 Kg (150 Ib) 
-frame and all associated bushings and flexible mounts for e Trunk... ...- cece cecccelee eee 21 Kg (46 Ib) 
wear or damage. After replacing any parts that appear worn or 


@ Fueltank.... 0.0... c cece eee eee eens I 
damaged, re-check the toe measurements. uel tank au 


Table a. Front Whee! Alignment Specifications 


318/325 
318/325 sport M3 3.0 liter M3 3.2 liter 
suspension 
Toe angle (total) : 0° 18' +8’ 0° 18' +8' 0° 10' +5' 0° 10' +5' 


Camber 


To 1995 ‘| ~0° 40' +30! —0° 58' + 30! —0° 55' +30' _ 


. 1995 on —0° 30' +30' —0° 51' +30' —0° 55' +30' -0° 46' +30' 
Caster 
@ 10° wheel lock 3° 41' +30' 3° 50' +30' 6° 38' +30' 9° 35' +30" 


@ 20° wheel lock 3° 52!' +30! 3° 57' +30' 6° 52' +30' 7° 50' +30° 


318/325 
318/325 sport 
suspension 


0° 24' +6 0° 24' +6' 0° 30' +6' 0° 30' +6 


‘Camber —1° 40' +15' 


—2° 0' +15! —1° 45' +10! —1° 45' +10' = 


Maximum allowable deviation between sides 0° +3' 0° +3 0° +3' 


WHEEL ALIGNMENT — 


REAR SUSPENSION 330-1 


330 Rear Suspension 


SHOCK ABSORBERS AND SPRINGS... . 330-2 
Rear shock absorber, removing and installing 330-3 


Coil spring, removing and installing ........ 330-4 
REAR WHEEL BEARINGS............. 330-4 

Rear wheel bearing, replacing ............ 330-5 
DRIVE AXLES ........................ 330-6 

Drive axle, removing and installing......... 330-6 
GENERAL 


Special service tools are required for some of the work de- 
scribed in this repair group. Read the procedures through be- 
fore beginning any job. 


NOTE — 

A general description of the rear suspension and a 
troubleshooting guide can be found in 300 Suspen- 
sion, Steering and Brakes—General. 


RIDE HEIGHT 


Rear suspension ride height is controlled by the rear 
springs. If the rear ride height is not within the specifications 
listed, the rear springs should be replaced. 


Ride height is measured from the lower edge of the wheel 
arch to the bottom edge of the wheel rim. See Fig. 1. 


Table a lists rear suspension ride height specifications. 
These specifications apply to a car in a normally loaded posi- 
tion. When checking ride height or installing suspension com- 
ponents, load the car as follows: 


Normal loaded position 


* Each front seat... 0.2.0... cae eee 68 kg (150 Ib) 

e Rear seat (center) ..............45. 68 kg (150 Ib) 

@TTUNK: y eid ee eb ene ces need Sd eked 21 kg (46 lb) 

S FUCITONK 3 ote tetas hdd datas wees full 
NOTE — 


M3 ride height is measured with the car unladen. 


CV boot, replacing...............0000 eee 330-8 
REAR SUSPENSION ARMS ............ 330-9 
Trailing arm, removing and installing....... 330-10 
Trailing arm bushing, replacing ........... 330-11 


Upper control arm, removing and installing . .330-12 
Lower control arm, removing and installing . .330-12 


FINAL DRIVE CARRIER............... 330-12 
Final drive carrier, removing and installing . .330-12 


TABLE 
a. Rear Ride Height Specifications ............... 330-1 


joo11198 


Fig. 1. Ride height measurement (A) is taken from center of wheel 
arch to bottom of wheel rim. 


Table a. Rear Ride Height Specifications 


318, 323, 325, 
328 models 


Wheel size M3 models 


15 inch 
std. suspension 
sport suspension 


518 mm (20.39 in) 
507 mm (19.96 in) 


16 inch 
std. suspension 
sport suspension 


531 mm (20.91 in) 
520 mm (20.47 in) 


Continued 
RIDE HEIGHT 
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Table a. Rear Ride Height Specifications WARNING — 


318, 323, 325, 
328 models 


¢ Do not reuse self-locking nuts. They are de- 
signed to be used only once and may fail if re- 
used. Always replace them with new self-locking 
nuts. 


Wheel size M3 models 


17 inch 
std. suspension 
sport suspension 


546 mm (21.69 in) 
535 mm (21.06 in) | 540 mm (21.26 in) * Personal injury may result if procedures de- 


Maximum variation between sides: 10 mm (0.4 in) scribed here are undertaken without the proper 
Maximum deviation from specifications: 10 mm (0.4 in) service tools and equipment. Be sure to have the 
tight tools on hand before beginning the job. 


¢ Do not install bolts and nuts coated with under- 


SHOCK ABSORBERS AND SPRINGS coating wax, as correct tightening torque cannot 
be assured. Always clean the threads with sol- 
The BMW E36 independent rear suspension is shown in vent before installation, or install new parts. 
Fig. 2. Refer to this illustration while performing repairs on * Do not attempt to weld or straighten any suspen- 
components covered in this repair group. sion components. Replace damaged parts. 
NOTE — 
Shock absorbers and/or springs should always be re- 
placed in pairs 


Shock 

absorber 
—— upper 

mount 


Final drive carrier 


Final drive 
—— Shock absorber 


t Upper control arm 
el 


Lower control arm 


Trailing SV (a Is ae | 
arm ey ; a railing arm 


bushing 


Trailing arm 
front bracket 


Fig. 2. BMW E86 rear suspension. 


SHOCK ABSORBERS AND SPRINGS cr, 


REAR SUSPENSION 330-3 


Rear shock absorber, 
removing and installing 


1. Raise car and remove rear wheels. 


WARNING — 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Remove rear speakers. See 650 Radio. 


3. Pry out luggage compartment liner retaining clips and 
peel back liner to gain access to upper shock absorber 
mounting nuts. See Fig. 3. 


0013224 
Fig. 3. Rear shock upper mounting nuts (arrows) in luggage com- 
partment. Liner has been peeled back. 


NOTE — 


On convertible models, the upper shock absorber 
mount is in the convertible top compartment behind the 
rear seat. 


4. Support trailing arm from below using a transmission 
jack or equivalent. See Fig. 4. Remove shock absorber 
upper mounting nuts. 


CAUTION — 
The shock absorber prevents the drive axle and 


trailing arm from drooping too far, so always sup- 
port the trailing arm before removing the shock. 
Damage to drive axle CV joints can result. 


5. While supporting shock absorber, carefully remove 
lower mounting bolt. Lower shock absorber out of 
wheel well. 


0013220 
Fig. 4. Support rear trailing arm from below before removing upper 
or lower (arrow) shock mounting. 


6. Transfer shock top mounting plate, dust cover and relat- 
ed components to new shock absorber. See Fig. 5. 


Protective cap 


Upper mounting nut 
14 Nm (10 ft-lb) 


0 Shock upper mount 
ee body nuts (renew) 
24 Nm (17 ft-lb) 


S5y — carrer (renew) 
<i> 
B—Upper mount 


Spacer 
t 


ubber bumper 


Lower 
mounting 
bolt 
77Nm 


Dust shield 


0013236 


Fig. 5. Rear shock absorber assembly. 


SHOCK ABSORBERS AND SPRINGS 
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7. Installation is reverse of removal, noting the following: 


* Make sure all threaded bolts, nuts and mating surfaces 
are clean. 

* Install shock absorber into shock tower using a new 
upper mounting gasket and new self-locking nuts. 

* Tighten lower bolt to its final torque once car is on 
ground. 


Tightening Torques 


e Road wheel to hub......... 100+10 Nm (74+7 ft-lb) 
¢ Shock absorber to trailing arm 

(car in normal loaded position)...... 77 Nm (57 ft-ib) 
« Shock absorber to upper mount. .... 14 Nm (10 ft-Ib) 
¢ Shock absorber upper mount to body 

(M8 self-locking nuts)............. 24 Nm (17 ft-lb) 


Coil spring, removing and installing 


WARNING — 

¢ The coil spring is under compressive force and is 
extremely dangerous until compression is re- 
moved. 


¢ It is recommended that a restraining chain be in- 
Stalled between the bottom of the coil spring and 
the upper control arm to retain the spring in case 


of accidental release. Personal injury can result if 
the compressed coil spring is not released slowly 
and carefully. 


¢ Make sure that the car is firmly supported on jack 
Stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


1. Raise car and remove rear wheel. 


2. Support suspension arm from below using a transmis- 
sion jack or equivalent. 


3. Remove drive axle from final drive. See Fig. 6. Suspend 
drive axle from chassis using stiff wire. 


4. Disconnect shock absorber from trailing arm. 


5. Lower suspension slowly and carefully until the com- 
pressed coil spring is fully unioaded. 


CAUTION — 

The shock absorber prevents the drive axle and 
trailing arm from drooping too far, so always sup- 
port the trailing arm before removing the shock. 
Damage to drive axle CV joints can result. 


6. Remove restraining chain and remove coil spring. 


REAR WHEEL BEARINGS 


Se 
ae 


0012103 
Fig. 6. Drive axle to final drive mounting bolts (arrows). 


7. If spring is to be reused, carefully inspect it for any sur- 
face damage or corrosion. Inspect spring mounts for 
any signs of damage. Replace any parts showing evi- 
dence of wear or damage. 


8. Fit coil spring to spring mounts and install restraining 
chain. 


9. Slowly lift suspension back into position, making sure 
coil spring is correctly seated in upper and lower coil 
spring mounts. 


10. When suspension has been lifted sufficiently, install 
shock absorber to trailing arm. Remove restraining 
chain. 


11. The remainder of installation is reverse of removal. 


Tightening Torques 
* Drive axle to final drive flange 
M8 Torx bolt... 00... ee ee ee eee 64 Nm (47 ft-lb) 
M10 Torx bolt...............020. 83 Nm (62 ft-lb) 
¢ Road wheel to hub......... 100+10 Nm (74:7 ft-lb) 
¢ Shock absorber to trailing arm...... 77 Nm (57 ft-lb) 


REAR WHEEL BEARINGS 


The rear wheel bearing is a unitized assembly and is not re- 
pairable separately. See Fig. 7. 


Special press tools, to be used with the trailing arm at- 
tached to the car, are required to replace the wheel bearings. 
Read the procedure through before beginning the job. 
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Collar nut 


Circlip Drive flange 


Retaining 
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Fig. 7. Rear wheel bearing assembly. 


Rear wheel bearing, replacing 


1. Raise car and support safely. Remove rear wheel. 


2. Remove drive axle as described later. 


3. Remove brake caliper assembly and rotor as described 
in 340 Brakes. Leave brake hose connected to caliper. 
Suspend caliper assembly from chassis using stiff wire. 


4. Remove ABS pulse sensor. See Fig. 8. 


0013223 


Fig. 8. ABS pulse sensor being removed. 


5. Remove drive flange from bearing assembly. See Fig. 


9. 


NOTE — 

If the inner bearing race remains attached to the drive 
flange, use BMW special tool nos. 00 7 500 and 33 1 
312 or equivalents to separate inner race from flange. 


REAR SUSPENSION 330-5 
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Fig. 9. Drive flange being removed from bearing assembly using im- 


6. 


7. 


8. 


10. 


11. 


pact style puller. 


Remove bearing retainer circlip from trailing arm. 


Using appropriate press tools, pull bearing assembly 
out of trailing arm bearing housing. 


Inspect bearing housing for any damage or contamina- 
tion. Clean housing bore thoroughly before installing 
new bearing. Make sure all thread bores, bolts, nuts 
and mating surfaces are clean 


. Install new bearing assembly using press tools. Apply 


force only to outer race when installing bearing. 


WARNING — 

M3 installation: red sealing ring on rear wheel bear- 
ing must face outward. Otherwise ABS will not func- 
tion. 


Install new circlip. The old circlip should never be re- 
used. 


CAUTION — 
Make sure that the bearing is pressed in far 


enough to contact the shoulder at the back side of 
the housing and that the circlip is fully seated in its 
groove. 


Draw drive flange into bearing using appropriate press 
tools. Support bearing inner race when pressing in 
drive flange. 


NOTE — 

BMW specifies special tools to pull the drive flange 
through the wheel bearing into position. If using alter- 
native tools, be sure to support the bearing inner race 
when pressing or pulling the drive flange into place. 


REAR WHEEL BEARINGS 


330-6 REAR SUSPENSION 


12. Install brake caliper assembly and rotor as described in 
340 Brakes. 


13. Install drive axle as described below. 


Tightening Torques 


¢ Brake rotor to drive flange ......... 16 Nm (12 ft-lb) 
¢ Brake caliper to trailing arm........ 67 Nm (50 ft-lb) 
¢ Drive axle collar nut to 
drive flange. ...............2-. 250 Nm (184 ft-lb) 
MS i cacte erature dinives ae Gude os 300 Nm (221 ft-lb) 
¢ Road wheel to hub......... 100+10 Nm (74:7 ft-lb) 
DRIVE AXLES 


The drive axles use constant-velocity (CV) joints on both 
ends. To replace a CV joint or dust boot, the drive axle must be 
removed from the car. The componenis of the drive axle are 
illustrated in Fig. 10. 


Drive axle, removing and installing 


1. Raise rear of car. Remove rear wheel. 


Dust cover 


7; 
Reinforcement 
dy) 


Inner CV 
boot kit 


Fig. 10. Drive axle assembly. 


DRIVE AXLES 


WARNING — 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


. Pry off dust cap from center of wheel hub. 
. Remount wheel and lug bolts. 


. Lower car to ground. With an assistant applying brakes, 


loosen collar nut. Do not remove completely. See Fig. 
11. 


The drive flange collar nut is tightened to a torque of 
250 Nm (184 ft-lb). Make sure the car is firmly on the 
ground. 


. Raise car and remove wheel. 


. Remove brake caliper assembly and rotor as described 


in 340 Brakes. Leave brake hose connected to caliper. 
Suspend caliper assembly from chassis using stiff wire. 


. Remove drive axle from drive flange. See Fig. 12. Sus- 


pend drive axle from chassis using stiff wire. 


Outer 
CV joint 


Outer CV 
boot kit 
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REAR SUSPENSION 330-7 


9. Lower trailing arm sufficiently to gain clearance for re- 
moving drive axle. If necessary, use an appropriate 
puller to remove drive axle from wheel bearing housing. 
See Fig. 13. 


0006562 


0012114 Fig. 13. Press drive axle from wheel bearing housing using puller. 


Fig. 11. Drive flange collar nut (arrow). 
10. Installation is reverse of removal. 


* Apply a light coating of oil to contact face of collar nut, 
and install it loosely. 

¢ Install road wheel and lower car to ground. 

e With an assistant applying brakes, tighten drive axle 
collar nut to its final torque. 

* Install a new collar nut retaining plate. 


Tightening Torques 
* Brake caliper to trailingarm........ 67 Nm (50 ft-lb) 
- * Brake rotor to drive flange ......... 16 Nm (12 ft-lb) 
: * Drive axle collar nut to 
drive flange... .........0..000- 250 Nm (184 ft-lb) 
MS sresictce steele be iy tae had aca A geo 300 Nm (221 ft-lb) 
. ¢ Drive axle to final drive unit mounting flange ........ 
M8 Torx bolt ............20--000- 64 Nm (47 ft-lb) 
M10 Torx bolt ................-. 100 Nm (74 ft-lb) 
Road wheel to hub100+10 Nm (747 ft-lb) 
0012103 ¢ Shock absorber to 
Fig. 12. Drive axle to final drive mounting bolts (arrows). trailing arm... 6... ee ee 77 Nm (57 ft-lb) 


8. Support trailing arm from below, using a transmission 
jack or equivalent. Remove shock absorber to trailing 
arm bolt. 


WARNING — 
It is recommended that a restraining chain be in- 
Stalled between the bottom coil of the coil spring 


and the upper control arm to retain the spring in 
case of accidental release. Personal injury can re- 
sult if the compressed coil spring is not released : 
slowly and carefully. (a) 


DRIVE AXLES , 


330-8 REAR SUSPENSION 


CV boot, replacing 


NOTE — 

¢ The outer CV joint cannot be removed from the axle 
shaft. In order to replace the outer CV boot, it is nec- 
essary to remove the inner joint and boot first. 


¢ If the CV joints are worn or defective, a complete re- 
built axle shaft is available from an authorized BMW 
dealer parts department. 


1. Remove drive axle from car as described above. 


2. Remove inner and outer CV boot clamping bands and 
cut old boots off joints and shaft. Clean grease from 
joints. 


3. Lift off dust cover from inner CV joint and remove circlip 
retaining joint inner hub to axle shaft. See Fig. 14. 


0071246 


Fig. 14. Dust cover shown removed from inner CV joint. Clean away 
grease and remove circlip (arrow) from shaft end. 


4. While supporting inner hub, press axle shaft out of joint. 
See Fig. 15. 


DRIVE AXLES 


CV joint 
ee —=——=pal 


ee I 
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Fig. 15. Support CV joint at inner hub during pressing operation (ar- 
rows). 


5. Clean all old lubricant off shaft splines and inner joint’s 
splines. 


NOTE — 

To inspect a CV joint, clean away the grease and look 
for galling, pitting and other signs of wear or physical 
damage. Polished surfaces or visible ball tracks alone 
are not necessarily cause for replacement. Discolora- 
tion due to overheating indicates lack of lubrication. 


6. Place new clamping bands and CV boots over drive ax- 
le. 


NOTE — 

When replacing CV joint boots, use complete CV joint 
boot repair kits. A kit will include a new boot, clamping 
bands, special lubricant, and a new inner CV joint cir- 
clip. The kit is available from an authorized BMW dealer 
parts department. 


7. Apply Loctite® 270 or an equivalent heavy-duty locking 
compound to drive axle splines. Position new CV joint 
on shaft so that raised or taller side of hub is facing 
shaft. 


WARNING — 


Do not let the locking compound contact the balls in 
the joint. Apply only a thin coat to cover the splines. 


8. While supporting axle shaft, press inner hub of CV joint 
onto shaft. Install new circlip. 


NOTE — 


Do not let the ball hub pivot more than 20° in the outer 
ring of the joint. The balls will fall out if the hub is pivoted 
too far. 


REAR SUSPENSION 330-9 


9. Pack each CV joint and rubber boot with specified 
amount of lubricant supplied. Apply adhesive to large end 
of boot and mount it on joint. Secure boot with clamps. 
Apply sealer to inner CV joint dust cover and install. 


NOTE — 

* Before installing each smail boot clamp be sure to 
“burp” the boot by flexing the CV joint as far over as it 
will go. A small screw-driver inserted between the 
boot and the axle-shaft will help the process. 


° BMW recommends Bostik® 1513 or Epple®4851 ad- 
hesive, and Epple®39 or Curif®T sealer. 


CV Joint Lubricant Capacity 
¢ Wheel! hub end 


OXAMS! tcc feicdkies & cate omiawis a a0 80 gram (2.8 oz.) 
MS sigh its Oe wai ha ew eek 100 gram (3.5 oz.) 
«Final drive end..........-...005 85 gram (3.0 02.) 


10. Install drive axle as described earlier. 


1 


am 


Ate 


. Final drive carrier 

. Stabilizer bar 

. Upper control arm 

. Lower control arm 

. Trailing arm 

. Trailing arm front bracket 


Fig. 16. Rear trailing arms, control arms and fina! drive carrier. 


REAR SUSPENSION ARMS 


The trailing arms, control arms and their mounting bushings 
control the position of the rear wheels. A damaged suspen- 
sion arm or worn bushings will change the rear wheel align- 
ment and may adversely affect handling and stability. 


WARNING — 
Do not attempt to straighten a damaged suspension 
arm. Bending or heating may weaken the original 


part. If the suspension arm shows any signs of 
damage or excessive corrosion, it must be re- 


placed. 


If the rear brake line is disconnected to remove a trailing 
arm, the complete braking system must be bled as part of the 
installation procedure. 


When performing repairs to rear suspension components, 
refer to Fig. 16. 
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REAR SUSPENSION ARMS 


330-10 REAR SUSPENSION 


Trailing arm, removing and installing 


1. Raise rear end of car and remove wheel. 


WARNING — 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Remove drive axie as described earlier. 


3. Remove brake rotor and caliper as described in 340 
Brakes. Do not remove brake line from caliper. Hang 
caliper from body with wire. 


4. Remove parking brake cable from brake shoe expand- 
er. See 340 Brakes. 


5. Remove rear brake line bracket from trailing arm. See 
Fig. 17. 


0013144 
Fig. 17. Brake line bracket bolts on trailing arm (arrow). 


6. Support trailing arm from below with a transmission 
jack or equivalent. 


WARNING — 
It is recommended that a restraining chain be in- 
stalled between the bottom coil of the coil spring 


and the upper control arm to retain the spring in 
case of accidental release. Personal injury can re- 
sult if the compressed coil spring is not released 
slowly and carefully. 


7. Remove shock absorber to trailing arm bolt. See Fig. 
18. Slowly lower suspension until coil spring can be 
safely removed. 


REAR SUSPENSION ARMS 


0013220 
Fig. 18. Support trailing arm before removing lower shock bolt (ar- 
row). 


8. Unbolt upper and lower control arms from trailing arm, 
as described later. 


9. Remove ABS wheel speed sensor from rear wheel 
bearing housing. Unclip sensor wiring from trailing arm. 
If removing right trailing arm, separate brake pad wear 
sensor connector. See Fig. 19. 


a 
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Fig. 19. Brake pad wear sensor and ABS wheel speed sensor con- 
nectors (arrow). 


10. Remove three bolts holding trailing arm front bracket to 
body. See Fig. 20. Remove trailing arm. 


REAR SUSPENSION 330-11 


"9013222 
Fig. 20. Trailing arm front bracket bolts (arrows). 


11. If trailing arm is being replaced, transfer trailing arm 
front bracket. Transfer attached brake system compo- 
nents to new arm as described in 340 Brakes. Install a 
new wheel bearing as described earlier under Rear 
Wheel Bearings. 


NOTE — 

BMW-supplied replacement trailing arms come with the 
bushings installed. A new wheel bearing will have to be 
installed. 


12. Installation is reverse of removal. 


« Always use new self-locking nuts. 
* Have car professionally aligned when job is complete. 


Tightening Torques 
* Drive axle to final drive unit mounting flange 


M8 Torx bolt. ........... 0.0008 ae 64 Nm (47 ft-lb) 
M10 Torx bolt................05 100 Nm (74 ft-lb) 
« Road wheel to wheel hub... . 100+10 Nm (74+7 ft-lb) 
¢ Shock absorber to trailing arm...... 77 Nm (57 ft-lb) 
¢ Trailing arm to front bracket....... 110 Nm (81 ft-lb) 
¢ Trailing arm bracket to body........ 77 Nm (57 ft-lb) 


¢ Trailing arm to upper 
or lower control arm (M12 bolt) .... 110 Nm (81 ft-lb) 


Trailing arm bushing, replacing 


NOTE — 

When replacing any bushing in the rear trailing arm, 
measure and record the orientation and protrusion of 
the bushing from its boss. Press in new bushing to 
match the position of the old one. 


1. Remove trailing arm as described above. 


2. Press bushing out of trailing arm using appropriate 
press tools. 


3. Coat new bushing with Circolight® lubricant or equiva- 
lent. 


4. Using appropriate press tools, draw new bushing into 
trailing arm until previously measured protrusion is 
achieved. 


5. If front bracket bushing was replaced, align front brack- 
et before tightening bolt. See Fig. 21. 


B=8mm 
measured up from cast- 
ing mark on trailing arm. 0013237 


Fig. 21. When installing trailing arm front bracketusing 8mm_ bar [ 
stock. — 


6. Installation is reverse of removal. 
* Have car professionally aligned when job is complete. 


Tightening Torques 
* Trailing arm to front bracket ....... 110 Nm (81 ft-lb) 
* Trailing arm bracket to body........ 77 Nm (57 ft-lb) 


REAR SUSPENSION ARMS —— 


330-12 REAR SUSPENSION 


Upper control arm, 3. Use a soft hammer to tap control arm out of its mount- 


removing and installing ge Poles: 


1. Raise rear end of car and remove wheel. 4. Installation is reverse of removal. 


WARNING — NOTE — 

Make sure that the car is firmly supported on jack Use a new bolt and washer assembly at the final drive 
stands designed for the purpose. Place the jack carrier mounting point for the control arm. 

stands beneath a structural chassis point. Do not 

place jack stands under suspension parts. 


Tightening Torque 


2. Remove drive axle as described earlier. 
* Lower control arm 


3. Remove stabilizer bar link from upper control arm. teednal erie camier (Miz Poll) seca ee eae Pele) 
¢ Lower control arm 
4. Support trailing arm from below with a transmission to trailing arm (M12 bolt) .......-. 110 Nm (81 ft-1b) 
jack or equivalent. 
WARNING — FINAL DRIVE CARRIER 
It is recommended that a retaining chain be in- 
stalled between the bottom coil of the coil spring 
and the upper control arm to retain the spring in Final drive carrier, 
case of accidental release. Personal injury can re- removin g and installing 
sult if the compressed coil spring is not released 
slowly and carefully. 1. Raise rear end of car and support it securely on jack 


stands. Remove rear wheels. 
5. Remove lower shock absorber bolt. Refer to Fig. 18. 

Slowly lower trailing arm until coil spring is fully re- 2. Remove driveshaft. See 260 Driveshaft. 

leased. Remove restraining chain and remove spring. 

3. Remove both drive axles as described earlier. 

6. Remove both upper contro! arm mounting bolts. Re- 

move control arm. 4. Disconnect stabilizer bar from upper control arms. Re- 

move stabilizer bar mounts. 

7. Installation is reverse of removal. 
5. Disconnect speedometer harness connector on final 


°Al -locki : 
ways use new self-locking nuts drive (where applicable). 


¢ Have car professionally aligned when job is complete. 


¢ Install drive axle as described earlier. : 
6. Remove rear section of exhaust system. See 180 Ex- 


haust System. 


Tightening Torques 


* Drive axle to final drive flange NOTE — 
M8 Torx bolt ......- cece eee vaee 64 Nm (47 ft-lb) It may be easier to remove complete exhaust as one 
M10 Torx bolt .....-0eeeeee eee 4100 Nm (74 ft-lb) piece: see 160 Exnaust system. 
¢ Shock absorber to trailing arm...... 77 Nm (57 ft-lb) 
* Upper control arm 7. Remove upper and lower control arms as described 
to final drive carrier (M12 bolt)... ... 77 Nm (57 ft-lb) earlier. 
¢ Upper control arm = 
to trailing arm (M12 bolt) ......... 110 Nm (81 ft-lb) 8. Support final drive carrier with transmission jack. Re- = 
move mounting bolts and nuts at final drive carrier Fmt 
bushing mounts. See Fig. 22. 
Lower control arm, . 9. Slowly lower final drive and final drive carrier, detaching 
removing and installing wire harness and connectors as necessary. 


1. Raise rear end of car and support it securely on jack- 


sands: Remove rear wheel. 10. Final drive may now be unbolted from final drive carrier. 


2. Remove both lower contro! arm mounting bolts. 3, 


FINAL DRIVE CARRIER rS 
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Fig. 22. Final drive carrier mounts (arrows). 


11. Installation is reverse of removal. 


* Check and adjust parking brake as described in 340 
Brakes. 

¢ Always use new self-locking fasteners. 

¢ Have car professionally aligned when job is complete. 


Tightening Torques 
* Drive axle to final drive flange 
M8 Torx bolt ..............00000- 64 Nm (47 ft-lb) 
M10 Torx bolt ..........-.000 0s 100 Nm (74 ft-lb) 
¢ Driveshaft to final drive flange .. . See 260 Driveshaft 
e Final drive carrier to body ......... 77 Nm (57 ft-ib) 
¢ Final drive to final drive carrier (M12 bolts) 
Front mount................0005 95 Nm (70 ft-lb) 
Rear mounts..............-.-4. 77 Nm (57 ft-ib) 


¢ Road wheel to wheel hub. ... 100+10 Nm (74:7 ft-lb) 
¢ Upper or lower control arm 
to final drive carrier (M12 bolts) ..... 77 Nm (57 ft-lb) 


FINAL DRIVE CARRIER 


FINAL DRIVE 331-1 


331 Final Drive 


GENERAL ............................ 331-1 Final Drive Oil Seals .................... 331-1 

Final drive flange oil seal, replacing......... 331-2 

FINAL DRIVE SERVICE................ 331-1 Final drive input shaft oil seal, replacing .... . 331-3 

Final drive oil, draining and filling .......... 331-1 Final drive unit, removing and installing...... 331-3 
GENERAL 


This repair group covers repair operations that do not re- 
quire complicated disassembly of the final drive. Internal re- 
pairs and final drive disassembly are not covered in this 
manual. 


FINAL DRIVE SERVICE 


All final drive work requires some method of raising the car 
and supporting it securely while the work is performed. Jack 
stands and a floor jack can easily be used, but use extreme 
caution when working beneath the car. See 010 Fundamen- 
tals for the Do-It-Yourself Owner. 


NOTE — 


Removal of final drive carrier is covered in 330 Rear 
Suspension. 


Final drive oil, draining and filling 


1. Drive car to warm final drive fluid. 


2. Raise car and support safely. 


WARNING — 
Make sure that the car is firmly supported on jack 
stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


3. Place a drain pail below final drive and remove drain 


and fill plug from final drive. See Fig. 1. 


NOTE — 

¢ Use a 14 mmalien bit socket to remove the drain plug. 
Alternatively, cut approximately 30 mm (1.2 in) from 
an allen key and use a box end wrench on the key 
stub. 


4. Install and tighten drain plug. 


5. Fill final drive with appropriate type and quantity of lu- 
bricant. Install and tighten fill plug. 


0013113 


Fig. 1. Final drive drain plug (A) and fill plug (B). 


NOTE — 


The final drive fluid level is correct when the fluid begins 
to spill from the fill plug. 


Final Drive Drain and Fill 
¢ Oil specifications 


w/o limited slip ........ BMW SAF-XO Synthetic Oil 

with limited slip ....... BMW SAF-XLS Synthetic Oil 
e Final drive oil capacity 

A-cylinder... 0.0... cece eee eee 1.1 liters (71.2 qt) 

6-cylinder..............0000000- 1.7 liters (1.8 qt) 


’ Final Drive Oil Seals 


Low oil fevel caused by faulty oil seals may be the cause of 
noisy final drive operation or limited-slip chatter. The drive 
flange (side) and input shaft (front) oil seals can be replaced 
while the final drive is installed. 


NOTE — 

Do not mistake leaking CV joints for flange seal leaks. 
It may be helpful to degrease the final drive to pinpoint 
the source of the leak prior to replacing seals. 


FINAL DRIVE SERVICE 
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331-2 FINAL DRIVE 


Final drive flange oil seal, replacing 


1. Raise car and support safely. 


WARNING — 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Detach drive axle(s) from final drive. See 330 Rear 
Suspension. 


CAUTION — 


Suspend the detached drive axle from the car 
body with a stiff wire hook to prevent damage to 
the outer CV joint. 


3. Pry drive flange from final drive. See Fig. 2. 


Fig. 2. Drive flange being pried off. For leverage, use a wooden dowel 
as shown. 


4. Remove wire (snap) ring from final drive opening. See 
Fig. 3. 


NOTE — 


Inspect flange at the point where the oil seal rides on 
the shaft. Replace the flange assembly if there is a 
groove worn in the shaft. 


FINAL DRIVE SERVICE 


Fig. 3. Drive flange snap ring (arrow) to be removed from final drive 
housing. 


5. Pry old oil seal from its recess using a hooked seal re- 
moval tool, or a large screwdriver. Use pan to catch 
draining fluid. 


CAUTION — 


Be careful not to mar the final drive housing when 
removing the seal. 


6. Dip new seal in final drive lubricant and drive seal into 
place until fully seated. 


7. Install new snap ring in groove of final drive housing. 
Make sure both ends of ring are fully seated in groove. 


8. Install drive flange by pressing it in by hand until snap 
ring engages. It may be necessary to turn drive flange 
slightly while pushing. 

9. Attach drive axle and tighten bolts. 


10. Top off final drive with oil. 


Tightening Torque 
* Drive axle to final drive flange 


M8 Torx bolt............-...0-.2. 64 Nm (47 ft-lb) 
M10 Torx bolt... 2.2.0... 02.0004. 100 Nm (74 ft-lb) 


Final drive input shaft oil seal, replacing 


1. Raise car and support safely. 
2. Drain final drive oil as described earlier. 


3. Remove driveshaft from final drive input shaft flange. 
See 260 Driveshaft. 


4. Make matching marks on input shaft and input shaft 
collar nut. See Fig. 4. 


Fig. 4. Make matching marks on input shaft collar nut and flange. 


5. Pry lockplate from nut. Hold input flange and remove 
coilar nut. If necessary, use a puller to remove input 
flange. 


6. Remove final drive front dust cover. 
7. Pry faulty seal from its recess using a hooked seal re- 


moval too! or a large screwdriver. Dip new seal in final 
drive lubricant and drive it into position. 


CAUTION — 


Be careful not to mar the housing when removing 
the seal. 


8. Install new final drive front dust cover. 


9. Lightly lubricate input shaft and press input flange back 
on. Install collar nut and slowly tighten until matching 
marks line up, coming as close as possible to specified 
torque. 


FINAL DRIVE 331-3 


Tightening Torques 
¢ Final drive input shaft flange to pinion 
with 4 bolt side covers. ......... 175 Nm (129 ft-lb) 
(or until match marks line up) 
¢ Final drive input shaft flange to pinion 
with 6 bolt side covers........... 185 Nm (137 ft-lb) 
(or until match marks line up) 


CAUTION — 


If the input flange nut torque is exceeded, or the 
nut is tightened past the marks, the crushable col- 


lar sleeve behind the flange will need to be re- 
placed. This operation requires disassembly of 
the final drive unit. 


10. Install a new lockplate and refill final drive with lubri- 
cant. 


11. Remaining assembly is reverse of disassembly. 


Tightening Torques 
* Driveshaft to final drive flange .. .See 260 Driveshaft 
¢ Flex-disc to driveshaft or 

transmission flange ........... See 260 Driveshaft 
¢ Final drive drain and fill plugs....... 70 Nm (52 ft-lb) 


Final drive unit, 
removing and installing 


1. Raise rear end of car and support it securely on jack 
stands. Remove rear wheels. 


2. Remove driveshaft from final drive input flange. See 
260 Driveshaft. 


3. Remove both drive axles from final drive unit. Suspend 
axle using stiff wire. See 330 Rear Suspension. 


4. Disconnect stabilizer bar from upper control arms. Re- 
move left and right stabilizer bar mounts. 


5. Disconnect speedometer harness connector on final 
drive (where applicable). 


6. Support final drive with transmission jack. Remove 
mounting bolts at front and rear. See Fig. 5. 


7. Slowly lower final drive unit and remove towards rear. 


FINAL DRIVE SERVICE 


331-4 FINAL DRIVE 


8. Installation is reverse of removal. 


¢ Check and adjust parking brake as described in 340 
Brakes. 

* Always use new self-locking fasteners. 

¢ Have car professionally aligned when job is complete. 


Tightening Torques 
¢ Drive axle to final drive flange 
M8 Torx bolt... 0.00.00. cee ee eee 64 Nm (47 ft-lb) 
M10 Torx bolt .................. 100 Nm (74 ft-lb) 
¢ Driveshaft to final drive flange . . .See 260 Driveshaft 
e Final drive carrier to body.......... 77 Nm (57 ft-lb) 


e Final drive to final drive carrier (M12 bolts) 


=]? Front mount .............-2-20085 95 Nm (70 ft-lb) 
a > ; Rear mounts. .........00. 000 e eee 77 Nm (87 ft-lb) 
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* Road wheel to wheel hub... . 100+10 Nm (74:7 ft-lb) 
¢ Upper or lower control arm 
to final drive carrier (M12 bolts) ..... 77 Nm (57 ft-lb)) 


= 

Fig. 5. Final drive to final drive carrier rear (A) and front mounting j 
bolts (B). mA 

= , 

— 
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340 Brakes 


GENERAL i oisiececand ti ae eikeuseeess 340-1 

TROUBLESHOOTING.................. 340-1 

BLEEDING BRAKES .................. 340-3 
Pressure bleeding brakes 

(except cars with AST). .-...........2005 340-3 

BRAKE PADS, CALIPERS, 

AND ROTORSG.............00000 cece ee 340-3 
Brake pads, replacing.................-. 340-4 
Brake caliper, removing and installing ...... 340-6 
Brake rotor, removing and installing........ 340-7 

MASTER CYLINDER................... 340-7 
Master cylinder, removing and installing. .... 340-7 

GENERAL 


WARNING — 

¢ Although semi-metallic and metallic brake friction 
materials in brake pads or shoes no longer con- 
tain asbestos, they produce dangerous dust. 


* Brake fluid is poisonous, highly corrosive and 
dangerous to the environment. Wear safety 
glasses and rubber gloves when working with 
brake fluid. Do not siphon brake fiuid with your 
mouth. Immediately clean away any fluid spilled 
on painted surfaces and wash with water, as 
brake fluid will remove paint. 


« Always use new brake fluid from a fresh, un- 
opened container. Brake fluid will absorb mois- 
ture from the air. This can lead to corrosion 
problems in the braking system, and will also low- 
er the brake fluid’s boiling point. Dispose of brake 
fluid properly. 


¢ Do not reuse self-locking nuts, bolts or fasteners. 
They are designed to be used only once and may 
fail if reused. Always replace them with new self- 
locking fasteners. 


BMW E36 models are equipped with vacuum power-assist- 
ed four-wheel disc brakes with an integral Antilock Brake Sys- 
tem (ABS). Single-piston calipers act on solid or vented front 
rotors and solid rear rotors. A brake pad wear sensor for each 
axle indicates when brake pads need replacement. The dual 
drum-type parking brake system is integrated with the rear 
brake rotors. 


NOTE — 
M3 models have vented directional brake rotors on the 
rear axle as well as on the front. 


Brake booster, removing and installing ...... 340-8 
PARKING BRAKE..................... 340-10 
Parking brake, adjusting ................ 340-10 
Parking brake shoes, removing and installing . 340-11 
Parking brake cable, replacing............ 340-11 
ANTILOCK BRAKE SYSTEM (ABS)... .340-11 
ABS System Inspection................. 340-12 
ABS wheel speed sensors, replacing ...... 340-12 
TABLES 
a. Brake System Troubleshooting ................ 340-2 
b. Brake Rotor Reconditioning Specifications ....... 340-7 
TROUBLESHOOTING 


Brake performance is mainly affected by three things: the 
level and condition of the brake fluid, the system's ability to 
create and maintain hydraulic pressure, and the condition of 
the friction components. 


Air in the brake fluid will make the brake pedal feel spongy 
during braking or will increase the brake pedal force required 
to stop. Fluid contaminated by moisture or dirt can corrode the 
system. Inspect the brake fluid inside the reservoir. If itis dirty 
or murky, or is over a year old, the fluid should be replaced. 


Visually check the hydraulic system starting at the master 
cylinder. To check the function of the master cylinder hold the 
brake pedal down hard with the engine running. The pedal 
should feel solid and stay solid. If the peda! slowly fails to the 
floor, either the master cylinder is leaking internally, or fluid is 
leaking externally. If no leaks can be found, the master cylin- 
der is faulty and should be replaced. Check all brake fluid lines 
and couplings for leaks, kinks, chafing and corrosion. 


Check the brake booster by pumping the brake pedal ap- 
proximately 10 times with the engine off. Hold the pedal down 
and start the engine. The pedal shouid fall slightly. If not, check 
for any visible faults before suspecting a faulty brake booster. 
Check for strong vacuum at the vacuum hose fitting at the 
booster, and check the non-return valve for one-way flow. 


Worn or contaminated brake pads will cause poor braking 
performance. Oil-contaminated or glazed pads will cause 
stopping distances to increase. Inspect the rotors for glazing, 
discoloration and scoring. Steering wheel vibration while 
braking at speed is often caused by warped rotors, but can 
also be caused by worn suspension components. 


TROUBLESHOOTING 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


i 


340-2 BRAKES 


When troubleshooting, keep in mind that tire inflation, wear 
and temperature can affect braking and suspension. See 310 
Front Suspension for more information on front suspension 
parts inspection. 


Table a lists symptoms of brake problems, their probable 
causes, and suggested corrective actions. 


Table a. Brake System Troubleshooting 


Probable cause 


a. Incorrectly installed brake pads or 
parking brake shoes 

b. Brake pad carriers dirty or corroded 

c. Brake pad anti-rattle springs faulty or 
missing 

d. Brake pads heat-glazed or oil-soaked 


Symptom 
Brake squeal 


e. Wheel bearings worn (noise most 
pronounced when turning) 


Pedal goes to floor when braking a. Brake fluid level low due to system 
leaks 
b. Master cylinder faulty 


Repairs 
a. Check component installation. 


b. Remove brake pads and clean calipers. 
c. install/replace anti-rattle springs. 


d. Replace brake pads. Clean rotors. Replace leaking 
calipers as required. 

e. Replace worn bearings. See 310 Front Suspension 
or 330 Rear Suspension. 


a. Check fluid level and inspect hydraulic system for 
signs of leakage. Fill and bleed system. 
b. Replace master cylinder. 


Low pedal after system bleeding a. Master cylinder faulty a. Repiace master cylinder. 


a. Air in brake fluid 

b. Master cylinder faulty (internal return 
spring weak) 

c. Leaking line or hose unions 

a. Brake pads wet 

b. Brake pads heat-glazed or oil-soaked 


Pedal spongy or brakes work only 
when pedal is pumped 


Excessive braking effort 


c. Vacuum booster or vacuum hose con- 
nections to booster faulty 


Brakes pulsate, chatter or grab a. Warped brake rotors 
b. Brake pads worn 


c. Brake pads heat-glazed or oil-soaked 


Uneven braking, car pulls to one 
side, rear brakes lock 


a. Incorrect tire pressures or worn tires 


b. Brake pads on one side of car heat- 
glazed or oil-soaked 

c. Caliper or brake pads binding 

d. Worn suspension components 


a. Bleed system. 
b. Replace master cylinder. 


c. Repair or replace lines and hoses. Bleed system. 


a. Use light pedal pressure to dry pads while driving. 

b. Replace brake pads. Clean rotors. Replace leaking 
calipers. 

c. Inspect vacuum lines. Test vacuum booster and re- 
place as required. Test vacuum non-return valve for 
one-way air flow. 


a. Resurface or replace rotors. 

b. Replace brake pads. 

c. Replace brake pads. Clean rotors. Replace leaking 
calipers. 


a. Inspect tire condition. Check and correct tire pres- 
sures. 

b. Replace brake pads. Clean rotors. Replace leaking 
calipers. 

c. Clean and recondition brakes. 

d. Inspect for worn or damaged suspension compo- 
nents. See 310 Front Suspension or 330 Rear Sus- 
pension. 


Brakes drag, bind or overheat a. Brake caliper or brake pads binding a. Clean or replace caliper. 
b. Master cylinder faulty b. Replace master cylinder. 


WARNING — 

On cars with All Season Traction (AST), special 
BMW service equipment is required to properly 
bleed the ABS/AST system. For safety reasons, the 


brake system on cars with ABS/AST must not be 
bled using the procedures described in this repair 
group. 


BLEEDING BRAKES 


Brake bleeding is usually done for one of two reasons: Ei- 
ther to replace old brake fluid as part of routine maintenance 
or to expel trapped air in the system that resulted from open- 
ing the brake hydraulic system during repairs. 


BLEEDING BRAKES 


Always use new brake fluid from an unopened container. It 
is important to bleed the entire system when any part of the 
hydraulic system has been opened. On cars not equipped 
with traction control (AST), brake system bleeding should be 
done with a pressure bleeder. On cars with AST, brake bleed- 
ing should be done by an authorized BMW dealer. 


WARNING — 

On cars with All Season Traction (AST), special 
BMW service equipment is required to properly 
bleed the ABS/AST system. For safety reasons, the 
brake system on cars with ABS/AST must not be 
bled using the procedures described in this repair 
group. 
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When bleeding the brakes, start at the wheel farthest from 
the master cylinder and progress in the following order: 


* right rear brake 
* jeft rear brake 
¢ right front brake 
* left front brake 


Pressure bleeding brakes 
(except cars with AST) 


1. Top off brake fluid in reservoir and connect pressure 
bleeder to reservoir. Connect bleeder hose and bottle 
to right rear caliper bleeder screw. Pressurize system 
to approximately 1 bar (14.5 psi). 


CAUTION — 
Do not exceed a pressure of 2 bar (29 psi) when 


pressure bleeding the brake system. Excessive 
pressure will damage the brake fluid reservoir. 


2. Have a helper hold brake pedal down. 


3. Open bleeder screw. See Fig 1. Have helper slowly 
pump brakes about 10 times with bleeder screw open, 
holding pedal down on the last pump. When escaping 
fluid is free of air bubbles, close bleeder screw. 


CAUTION — 

Bleeder hose must always remain submersed in 
the clean brake fluid whenever the bleeder valve 
is open. 


0012113 
Fig. 1. Brake caliper bleeder screw (arrow). 


4. Close bieeder screw and release brake pedal. Refill 
brake fluid reservoir and proceed to rear left wheel. 


5. Proceed with the remaining wheels using the order list- 


ed earlier. 
Tightening Torques 
° Bleeder screws: 
7MM SCrEW .. 6. LL ee ee 5 Nm (4 ft-lb) 
QOMM SCTEW .... eee eee 6 Nm (5 ft-lb) 


BRAKE PADS, CALIPERS, AND ROTORS 


The E36 front brake caliper is shown in Fig. 2. The rear 
brake caliper is shown in Fig. 7. 


Brake pads can be replaced without disconnecting the 
brake fluid hose from the caliper or having to bleed the brakes. 
The rotors can be replaced without disassembling the wheel 
hub and bearing. Always machine or replace rotors in pairs. 
Replace pads in sets. 


WARNING — 

¢ Although semi-metallic and metallic brake friction 
materials in brake pads or shoes no longer con- 
fain asbestos, they produce dangerous dust. 


¢ Treat all brake dust as a hazardous material. 


¢ Do not create dust by grinding, sanding, or clean- 
ing brake friction surfaces with compressed air. 


° Breathing any brake dust can cause serious dis- 
eases such as cancer, and may result in death. 


Brake pads, replacing 


This procedure is applicable to both front and rear brakes. 
Front and rear brake assemblies are basically the same, ex- 
cept that the rear brake rotors house the parking brake mech- 
anism 


1. Raise car and remove wheels. 


WARNING — 

Make sure the car is firmly supported on jack stands 
designed for the purpose. Place the jack stands be- 
neath a structural chassis point. Do not place jack 
stands under suspension paris. 


2. Remove plastic caps from guide bolts and then remove 
guide bolts. See Fig. 3. 


3. If applicable, disconnect brake pad wear sensor con- 
nector and remove wiring from its holder. 


4. Remove anti-rattle clip from caliper. See Fig. 4. 
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Caliper guide Bleeder valve 


bolts and dust cap Brake pad 


wear sensor 


left wheel onl 
Brake caliper (etry y) 


: Brake pad | 
: aad Anti-rattle 
Guide bolt } ; a é spring- 
covers ; Hd 5: é | 


Guide 
bolt caps 


Rotor 
‘mounting 
screw 


0012154 


Fig. 2. Front brake caliper assembly. 


J 
. 10011254 


Fig. 3. Brake caliper guide bolts (arrows). 


5. Pull caliper straight off rotor. 


CAUTION — | 


Do not let the brake caliper hang from the brake 
hose. Suspend it from the chassis using stiff wire. 


0012155 
Fig. 4. Removing anti-rattle clip by unhooking at top and bottom. 
Use screwdriver as an aid (arrow). 


NOTE — 


If there is a ridge on the rotor edge, the caliper piston (i i) 
will have to be pushed back into the caliper before the he Y 
BRAKE PADS, CALIPERS, AND ROTORS Raiper Gay Re romeunt = 
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6. Remove brake pads from caliper. Where applicable, 
carefully pry pad wear sensor from pad. See Fig. 5. 


Fig. 5. Removing brake pad wear sensor. 


0012156 


_ 7. Inspect brake caliper for signs of leakage. Check that 
the caliper piston slides smoothly into caliper. Replace 
caliper if any faults are found. 


CAUTION — 
With the pads removed, residual hydraulic pres- 


sure may cause the caliper piston to slide out. Use 
a wooden block to hold the piston in place. 


8. Insert brake pad wear sensor into cutout in new pad 
where applicable. 


NOTE — 

If the brake lining indicator light illuminated prior to 
brake pad replacement, the wear sensor should be re- 
placed. 


9. Slowly press piston back into caliper. Use care not to 
damage piston dust seal. See Fig. 6. 


NOTE — 


* Open caliper bleeder screw when pressing piston 
back into caliper. Catch expelled fluid in appropriate 
container. This procedure is highly recommended in 
the case of cars with ABS. 


* Open the bleeder screw only when applying force to 
the piston. Do not allow air to be drawn in through the 
bleeder screw. 


¢ Pressing the caliper piston in may cause the brake flu- 
id reservoir to overflow. To prevent this, use a clean 
syringe to first remove some fiuid from the reservoir. 


* 0012157 
Fig. 6. Brake caliper piston being pressed into caliper to make room 
for new pads. Use a rag to protect caliper piston and seals. 


10. Thoroughly clean inner and outer surfaces of brake ro- 
tor. Inspect rotor for cracks, signs of overheating and 
scoring. 


11. Measure thickness of rotor. See Table b. If rotor does 
not pass minimum thickness requirements, or is dam- 
aged, replace as described later. 


12. Thoroughly clean all contact points on caliper and 
‘brake pad carrier. Clean guide bolts and make sure 
they slide freely. 


13. Lightly coat pad contact points with brake anti-squeal - 
paste. Place outer brake pad onto caliper. Apply a small 
amount of grease to the top and bottom contact points 
where the caliper contacts the pad carrier. 


14. Place inner brake pad (with locating spring) onto brake 
caliper piston. Route pad wear sensor wiring through 
caliper opening and bleeder dust cap. 


15. The remainder of installation is reverse of removal. 


¢ Do not lubricate guide bolts. : 
¢ Once brake assembly is installed depress brake pedal 
several times before driving vehicle. t= 


Tightening Torques . = 
¢ Brake caliper to brake pad = 


carrier (guide bolt) ............... 30 Nm (22 ft-lb) ay 
¢ Road wheel tohub ........ 100410 Nm (74+7 ft-lb) a 
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Caliper guide Brake pad 
bolts Bleeder valve wear sensor 


and dust cap (right wheel only) 
(7a) — Cover 
‘EAA ; Caliper Brake pad 
< ( wena | O-ring / piston — ie 
Dex 4 ; AN | ; 
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bolt Guide boit Spring and 
caps covers : spring 
Brake caliper retainer 
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bolt 


Shoe 


Parking brake 
cable 


Rotor mounting 
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shoe actuator spring we, drum 


Fig. 7.. Rear brake caliper assembly. 


Brake caliper, removing and installing 


1. Raise car and remove wheel. 


WARNING — 
Make sure the car is firmly supported on jack stands 


designed for the purpose. 


2. Loosen brake hose fitting at caliper. Do not remove. 


3. Remove caliper mounting bolts from steering arm (front 
caliper) or from trailing arm (rear caliper). See Fig. 8. 


4. Press piston back into caliper and slide caliper off brake 
rotor. Spin caliper off brake hose. 


5. Inspect brake caliper for signs of leakage. Check that 
caliper piston slides smoothly into caliper. Replace cal- 
iper if any faults are found. 


6. Instaflation is reverse of removal. Bleed entire brake 
system before driving car. See Bleeding Brakes. 


Tightening Torques 

* Front brake caliper to steering arm .. 110 Nm (81 ft-lb) 0011258 

Rear brake caliper to trailing arm. ... 67 Nm (50 ft-{b) Fig. 8. Front brake pad carrier mounting bolts (arrows). Rear caliper 

* Brake fluid hose to caliper .... 17-19 Nm (13-14 ft-b) mgunting Delis aes let. ToT 
¢ Road wheel tohub ........ 100+10 Nm (74+7 ft-lb) G ; 
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Brake rotor, removing and installing 5. Once brake assembly is installed, depress brake pedal 
several times to adjust caliper and pads. 
Brake rotors should always be replaced in pairs. * Pedal should feel firm and be at proper height. 

¢ Check fluid level. Top up if necessary. 

NOTE — 

M3 models use directional brake rotors and must be in- NOTE — 

stalled on the proper side. Part numbers are cast into When installing new rear brake rotors, the parking 

‘the rotors. A part that ends in an odd number is a left brake should be adjusted. See Parking Brake. 


rotor. One that ends in an even number is a right rotor. 


1. Remove caliper as described.above and hang from Tightening Torques 
chassis using stiff wire. * Brake rotor to wheel hub .......... 16 Nm (12 ft-lb) 
* Front brake caliper to steering arm... 110 Nm (81 ft-lb) 
NOTE — « Rear brake caliper to trailing arm. . .. 67 Nm (50 ft-lb) 
Do not loosen caliper brake hose. ¢ Road wheel to hub ...... 100 + 10 Nm (74 +7 ft-lb) 


2. Remove mounting screw holding rotor to whee! hub. 


See Fig. 9. Table b. Brake Rotor Reconditioning Specifi 


Front oo Fear 


Vented rotor wear 
limit (min. thickness) 20.4 mm (0.803 in.) 


Solid rotor wear limit 
(min. thickness) 8.4 mm (0.331 in.) 


M3 models wear limit 
(min.-thickness) 26.4mm (0.977 in.) 18.4 mm (0.723 in.) 


Axial runout (max.) 
rotor removed 0.05 mm (0.002 in.) 0.05 mm (0.002 in.) 
rotor installed 0.20 mm (0.008 in.) 0.20 mm (0.008 in.) 


CAUTION — 
M3 brake rotors must not be machined. 


MASTER CYLINDER 


The brake master cylinder is mounted to the front of the vac- 
uum booster on the driver side bulkhead. 


aes Master cylinder, removing and installing 


Fig. 9. Brake rotor mounting screw (arrow). 4, Using a clean syringe, empty brake fluid reservoir. 


3. Inspect rotor for excessive grooving, cracks, and warp- 
ing. Check rotor thickness. See Table b. 


WARNING — 


Brake fluid is highly corrosive and dangerous to the 
environment. Dispose of it properly. 


NOTE — = 
On original equipment rotors, the minimum allowable 2. Disconnect brake fluid level sender connector from fluid = == 
thickness is stamped on the rotor hub. Measure the rotor reservoir cap. = 
braking surface with a micrometer at eight to ten different = 
points and use the smallest measurement recorded. 3. Disconnect brake fluid lines from master cylinder. See Fp} 

Fig. 10. Disconnect hydraulic clutch system supply line. it 


4. Installation is reverse of removal. a 


4. Unscrew mounting nuts and remove master cylinder 


¢ Clean rotor with brake cleaner before installing. from brake booster. = 
¢ If brake fluid hose was removed or loosened, brake = 
system must be bled as described above under 5. Make sure all nuts, fluid couplings, thread bores, and i i 
Bleeding Brakes. mating surfaces are clean. : : 
(il) 
(ul) 

& 
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BRAKE BOOSTER 


The brake booster is mounted to the bulkhead on the driver 
side of the engine compartment, directly behind the brake 
master cylinder. See Fig. 11. 


0012164 : 
Fig. 10. Brake fluid lines at master cylinder (arrows). wipae ee 


6. If fluid reservoir was removed, install it carefully using 
new sealing grommets. 


7. Mount master cylinder to brake booster using a new O- 


ring and new self-locking nuts. 0013225 


Fig. 11. Brake booster (arrow). A is vacuum hose from intake mani- 
fold. B is one-way valve. Intake manifold vacuum acts on a 
large diaphragm in the brake booster to reduce brake pedal 
effort. 


CAUTION — 
Use care not to over-torque the master cylinder 
mounting nuts. This could damage the brake 
booster and prevent proper vacuum build-up. 


Brake booster, removing and installing 


8. Connect all brake fluid lines. Connect hydraulic clutch 1. Disconnect negative (-) cable from battery. 


hose to brake fluid reservoir. 


9. Reconnect fluid level sender, and bleed entire brake CAUTION. =. : 
system as described earlier. Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


Tightening Torque 
¢ Brake master cylinder to 

brake booster.............0.0005 26 Nm (18 ft-lb) 
* Brake fluid hose to caliper... . 17-19 Nm (13-14 ft-tb) 


2. Using a clean syringe, empty brake fluid reservoir. 


WARNING — 
Brake fluid is highly corrosive and dangerous to the 
environment. Dispose of it properly. 


3. Remove brake fluid level sender connector from reser- 
voir cap. —_ 


4. Disconnect brake fluid lines from master cylinder. Plug (iy 
openings. = 


5. Disconnect engine vacuum hose from brake booster. x 
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6. Disconnect ABS electrical connectors. Label and then 
disconnect brake lines from hydraulic brake unit. Plug 
openings. See Fig. 12. 


0013244 0011261 


A. Right front F. Front from master cylinder A ad oe ' 
B. Left front R. Rear from master cylinder Fig. 13. Brake pedal clevis pin and retaining clip (A). Brake booster 
mounting nuts shown at arrows. 


C. Rear 


Fig. 12. Brake fluid lines at ABS hydraulic unit. 13. If necessary, mount master cylinder to vacuum booster 
using a new O-ring and new self-locking nuts. 


WARNING — 

* On cars with All Season Traction (AST), special 
BMW service equipment is required to properly 
bleed the Antilock Brake System (ABS). Removal 
of the ABS hydraulic unit is not recommended un- 
less this equipment is available. For safety rea- 


CAUTION — 
Do not over-torque the master cylinder mounting 


bolts. This could damage the brake booster and 
prevent proper vacuum build-up. 


sons, the brake system on cars with ABS must 
not be bled using the procedures described in this 
repair group. « Bleed brakes as described earlier. 


14. Installation is reverse of removal. 


; : * Check and, if necessary, adjust brake light switch 
¢ Do not mix up the fluid lines at the ABS hydraulic above brake pedal. 
unit. Label all connections before disconnecting. 
7. Remove ABS hydraulic unit from engine compartment. Tightening Torques 
8. Working inside car, remove panel(s) from beneath ° ann th citi bs 26 Nm (18 ft-lb) 
steering column to access pedal assembly. See 513 In- & Braleibousiar to ihedd pane on et 22 Nm (16 ft-lb) 
terior Trim. pean ies aoa 
* Brake fluid line to master cylinder or i 
9. Remove clip and clevis pin from brake booster pushrod ABS hydraulic unit .......... 17-19 Nm (13-14 fb) fe 
and disconnect it from brake pedal. Remove brake ——= oe OO ee ee 
booster mounting nuts. See Fig. 13. = 
NOTE — = 
10. Working in engine compartment, remove brake booster When replacing the brake booster one-way valve or ‘3 
together with master cylinder. vacuum hose, install the valve so that the molded arrow = 
is pointing toward the intake manifold. Use new hose — 
11. If booster or master cylinder O-ring is being replaced, clamps. = 


disconnect master cylinder from brake booster. 


12. Make sure al! nuts, fluid couplings, thread bores and \S 
mating surfaces are clean. S 
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PARKING BRAKE 


The parking brake is a brake drum system integrated into 
the rear brake rotors. See Fig. 14. 


Adjustment of the shoes may be necessary compensate for 
wear. The parking brake should also be adjusted any time the 
cable, the rear brake rotor, or the parking brake shoes are re- 
placed. 


Shoe retainer 
Shoe and spring 


Rotor with 
integrated 


retaining parking brake 
i drum 


3 ie Upper return 


Parking brake 
cable 


Parking brake Parking brake 


shoe actuator - Rotor mounting 


screw 


0011265 


Fig. 14. Parking brake shoe assembly. 


Parking brake, adjusting 


The parking brake can be adjusted with the wheels in- 
Stalled, although the rear wheels will have to be raised off the 
ground. 


1. Lift parking brake lever boot out of console. While hold- 
ing cables stationary, loosen parking brake cable nuts 
until cables are completely slack. See Fig. 15. 


2. Raise rear of car. 


WARNING — 
Make sure the car is firmly supported on jack stands 


designed for the purpose. Place the jack stands be- 
neath a structural chassis point. Do not place jack 
stands under suspension parts. 


3. Remove one lug bolt from each rear wheel. Turn road 
wheel until lug bolt hole lines up with parking brake ad- 
juster (approximately 65° to rear of wheel centerline). 
See Fig. 16. 


4. Using a screwdriver, turn adjuster to expand brake 


shoes until road wheel can no longer turn, then back 
adjuster off. Repeat procedure on other rear wheel. 


PARKING BRAKE 


0011263 
Fig. 15. Parking brake cable adjusting nuts (arrows). 


0012727 


Fig. 16. Access parking brake shoe adjuster approximately 65° to rear 
of vertical. Use flat-bladed screwdriver to turn adjuster. On left 
wheel, turn adjuster in direction 1 to expand shoes. On right 
wheel, turn adjuster in direction 2 to expand shoes. 


Parking Brake Adjusting (initial) 

* Back off adjuster through wheel lug bolt hole 
ex. M3 models ...... 20.0... cee eee eee 18 notches 
M3 models ...........2.. 00 ccc eee 8 notches 


5. Working inside car, set parking brake several times to 
seat cable. Then pull parking brake lever up four notch- 
es. Tighten cable adjusting nuts until it is just possible 
to turn rear wheels with slight resistance. 


6. Release lever and make sure rear wheels turn freely. 
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7. Turn on ignition. Check that light comes on as soon as 4. Remove parking brake shoes as described above. 
lever is pulled up. 
5. Disconnect cable from parking brake actuator and then 
8. Install parking brake lever boot. Install road wheel lug remove parking brake cable from cable holder on trail- 
bolts. ing arm. See Fig. 17. 


Tightening Torque 
* Road wheel to hub......... 100410 Nm (7427 ft-lb) 


Parking brake shoes, 
removing and installing 


1. Raise rear of car and remove road wheeis. = 


WARNING — 
Make sure the car is firmly supported on jack stands 


designed for the purpose. Place the jack stands be- 
neath a structural chassis point. Do not place jack 
stands under suspension parts. 


2. Without disconnecting brake fluid hose, remove rear 
brake calipers from trailing arms. Remove rear brake 
rotors. See Brake Pads, Calipers and Rotors. 


CAUTION — 0013209 
Do not let the brake caliper assembly hang from Fig. 17. Parking brake cable insertion point in rear trailing arm (arrow)}. 


the brake hose. Support caliper from chassis with 
strong wire. 


6. Slide cable out of housing. 


3. Unhook upper return spring from brake shoes. Remove _ 
shoe retainers by pushing them in and rotating % turn. nell a i= 


BMW special tool no. 34 4.000 can be used to remove On some models it may be necessary to remove rear (a) 
retainers. if needed muffler to access the brake cable(s). ray 


4. Spread shoes apart and lift them out. . 7. Installation is reverse of removal. Adjust parking brake 
as described earlier. 
NOTE -— 
When removing the brake shoes the shoe expander ANTILOCK BRAKE SYSTEM (ABS) 
pivot pin in the brake actuator may fall out. 
Two versions of the Antilock Brake System (ABS) are in- 

5. inspect shoe expander to make sure it functions prop- stalled on the cars covered by this manual. Early cars use the lL 
erly. Apply a thin coat of grease to sliding parts and Teves Mark IV G ABS. Later cars use the Teves Mark 20-1 rs 
pins. ABS. The main difference between the two systems is thatthe | [_& 

Mark 20-I system integrates the ABS control module into the 

6. Installation is reverse of removal. Be sure to adjust hydraulic unit as a single component. 


parking brake cables as described earlier. 
ABS is designed to be maintenance free. There are no ad- 
. . justments that can be made to the system. Repair and troubie- 
Parking brake cable, replacing acai of the major ABS components requires special test 
1. Raise rear of car and remove road wheels. equipment and knowledge and should be done by an autho- 
rized BMW dealer. 
2. Remove rear brake caliper and rotor. See Brake Pads, 
Calipers and Rotors. 


3. Working inside car, lift parking brake lever boot out of 
console. Remove cable adjusting nut. Refer to Fig. 15. 


ANTILOCK BRAKE SYSTEM (ABS) 


nce aii Cbt i as. 
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ABS is self-tested by the ABS diagnostic unit each time the 
car is started. Once the test is complete, the ABS dashboard 
light turns off. If the light remains lit or comes on at any time 
during driving, a system fault has occurred and ABS is elec- 
tronically disabled. The conventional braking system remains 
fully functioning. 


ABS Inspection 


A visual inspection of the ABS may help to locate system 
faults. If no visual faults can be found and the ABS light re- 
mains on, have the system diagnosed by an authorized BMW 
dealer. 


Carefully inspect the entire ABS wiring harness, particularly 
the pulse sensor harnesses and connectors near each wheel. 
Look for chafing or damage due to incorrectly routed wires. 


Carefully remove the wheel speed sensors. Clean the sen- 
sor tips. Inspect the toothed wheel on the wheel hub. Check 
for missing, clogged or corroded teeth, or other damage that 
could alter the clearance between the sensor tip and the 
toothed wheel. 


NOTE — 


Ifa toothed ring is damaged, the entire wheel hub must 
be replaced. See 310 Front Suspension or 330 Rear 
Suspension. 


ABS wheel speed sensors, replacing 
1. Raise applicable end of car. 


WARNING — 
Make sure the car is firmly supported on jack stands 


designed for the purpose. Place the jack stands be- 
neath a structural chassis point. Do not place jack 
stands under suspension parts. 


2. Unscrew wheel speed sensor mounting bolt. Remove 
sensor from its housing. See Fig. 18. Remove harness 
from retaining mounts. 


3. Front ABS sensor: Working in front wheel housing, dis- 
connect and remove sensor. See Fig. 19. 


4. Rear ABS sensor: Working in rear wheel housing, dis- 
connect and remove sensor. 


5. During installation, apply thin coat of Molykote® Long- 


term 2 or an equivalent grease to pulse sensor and 
housing. 


ANTILOCK BRAKE SYSTEM (ABS) 


0012117 
Fig. 18. Front ABS pulse sensor mounting bolt (arrow). 


LORE: 


0012122 
Fig. 19. Front ABS wheel speed electrical connector (arrow) in wheel 
well. 


6. Installation is reverse of removal. 
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Coupe Models.............-2000 eevee 400-3 
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GENERAL 


This section covers system descriptions and general ser- 
vice information for the repair groups found in 4 Body and 5 
Body Equipment. 


When working or servicing cars equipped with SRS air- 
bag(s), the following precautions must be observed to prevent 


injury. 


Fig. 1. The BMW E36 coupe. 


INTERIOR EQUIPMENT ................ 400-4 
Seats and Seatbelis..................05. 400-4 
Instruments and Controls. ................ 400-4 
Central Body Electronics ................. 400-5 
Electronic Immobilization System .......... 400-5 
Heating and Air Conditioning.............. 400-6 


WARNING — 


¢ Airbags are inflated by an explosive device. Han- 
died improperly or without adequate safeguards, 
airbag units can be very dangerous. Special pre- 
cautions must be observed prior to any work at or 
near the driver's side airbag, the passenger's 
side airbag (where applicable), or the side-impact 


airbags (where applicable). See 721 Airbag Sys- 
tem (SRS). 


* Always disconnect the battery and cover the neg- 
ative (-) battery terminal with an insulator before 
starting diagnostic, troubleshooting or service 
work on cars fitted with SRS, and before doing 
any welding on the car. 
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4-door Sedan 


54.8/53.7"" 


106.3/106.7°" 


53.8/52.6"* 


174.5 


C = =) 


106.3/406.7** 


— 55.4/56.0" ae = 29.4 


67.3 


Convertible 


106.3/106.7°* 


55.9/56.6°* 


174.5: 


67.3 
*328i model 
**M3 model 


Fig. 2. E36 body dimensions, 


BODY ASSEMBLY 


The BMW 3 Series chassis is a unibody design constructed 
of high strength steel. Attaching parts, such as the front fend- 
ers, rear quarter panels, doors, trunk lid and hood are also 
constructed of steel. 


The body styles of E36 cars covered by this manual are the 
4-door sedan, 2-door coupe and convertible. Body dimen- 
sions vary slightly between models. See Fig. 2. 


Exterior and Aerodynamics 


The E36 can be immediately recognized as a typical BMW. 
With its traditional styling features, such as the BMW kidney 
grille, circular headlights behind a glass cover (for reasons of 
streamlining), and the “kick” in the rearmost roof pillar (C-pil- 
lar). 


BODY ASSEMBLY 


0013099 


Windows bonded flush to the body and the guided flow of 
cooling air into the engine compartment provide a good coeffi- 
cient of drag (Cp). The E36 cars have a Cp of approximately 
0.30 for the sedan and coupe models, and 0.35 for the con- 
vertible models. 


The exterior panels are corrosion-resistant zinc coated 
steel. The front fenders are bolted on and easily replaceable. 
See 410 Fenders, Engine Hood. 


The front and rear bumpers use an aluminum framework 
with an overlaid high-impact, deformable plastic cover. This 
bumper system keeps damage to a minimum in head-on colli- 
sions of up to 10 m.p.h. (15 km/h). See 510 Exterior Trim, 
Bumpers. 
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Coupe Models 


The E36 coupe is similar to the 4-door sedan, but has a 
more stretched and sleeker appearance. Thus, with the same 
wheelbase and identical length, it looks different but still famil- 
iar. 


The 2-door variant differs from the 4-door sedan by a 3.12 
inch (8 cm) longer front end, a flatter hood line with air slits, 
and a roof almost 1.2 inches (3 cm) shorter. Additional differ- 


ences include wider doors with frameless windows, glass- 


covered door-posts (B-pillars) and a shorter and lower lug- 
gage compartment lid. 


Convertible Models 


The E36 convertible is an all-season vehicle with a high lev- 
el of functionality, excellent interior comfort, and acoustic re- 
finement. Interior materials and colors, the soft top and the 
light-alloy wheels have been carefully matched. 


Various versions of manual and automatic soft tops have 
been used, with the fully automatic convertible roof being in- 
stalled beginning in the 1997 model year. 


A hard-top in body color with heated rear window is avail- 
able as an option for the cold season. 


The convertible body structure includes many passive safe- 
ty refinements over its fixed-top counterparts. Some of the en- 
hancements include: 


* More rigid underbody. 

¢ Transverse seat members. 

¢ Reinforced windshield frame with bonded windshield, 
and tubular door reinforcements. 

Rollover protection system, which is tripped into position 
in a fraction of second. This is available as optional 
equipment (standard on the 1998 328iC) and may be fit- 
ted to earlier convertible models. With this feature, two 
bars fully independent of each other come up behind 
each rear-seat backrest when the vehicle is in danger of 
turning over. 


A convertible body normally flexes and vibrates, transfer- 
ring oscillations to the luggage compartment. In the E36 con- 
vertible, BMW utilizes a special battery in the luggage 
compartment, in conjunction with a unique battery tray, as a 
vibration dampening system to counteract this oscillation. 


CAUTION — 


The E36 convertible requires a special battery 
which is designed for constant vibration. 


Information for the convertible top and its related mecha- 
nisms can be found 541 Convertible Top. 
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INTERIOR EQUIPMENT 


E36 interiors have a unique character, with a combination of 
sporty features and innovative design. All body versions were 
made in a wide choice of interior and exterior colors. New 
colors with matching leather and/or fabric upholstery were in- 
troduced for each model year, including light-alloy wheels in 
new designs. 


Driving comfort is enhanced by power steering, tilt steering 
wheel (optional), height-adjustable front seats, and electrical- 
ly adjustable and heated rear-view mirrors. Inside the car 
there are reading lights at four seating positions. 


Seats and Seat Belts 


Anatomically-correct seats are constructed from polyure- 
thane foam containing areas or “zones” of different firmness. 
The seat bases have steel springs for added support and 
strength. The power seats are provided with conveniently lo- 
cated switches along the outside edge of the seat. Heated 
seats are an option in all models. See 520 Seats for more de- 
tails. 


The M3 sport seat is shown in Fig. 3. 
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Fig. 3. M3 sport seat. 


The early E36 cars are equipped with a single (driver side) 
airbag in the steering wheel. Starting with the 1994 models, a 
dual airbag Supplemental Restraint System has been stan- 
dard equipment. Side-impact airbags in the front doors are op- 
tional in 1997 4-door cars and standard equipment in all 1998 
models. 


Through 1996, E36 seatbelts were equipped with BMW's 
original-design spring tensioners. In 1997, the seat base de- 
sign was modified to accommodate a pyrotechnic (explosive 
charge) seatbelt tensioner. Both types of tensioners are de- 
signed to automatically tension the belts by about 2 inches (55 
mm) in the event of a collision. 


NOTE — 

The seat base used on cars with pyrotechnic seatbelt 
tensioners is not interchangeable with the earlier seat 
base. 


Instruments and Controls 


Everything in the interior passenger compartment essential 
to the driver is logically grouped and easy to reach. All instru- 
ments and controls have been arranged ergonomically and 
are fully integrated into the overall design of the vehicle. 


The padded dashboard houses the instrument cluster and 
the ventilation and heating system. The instrument cluster 
uses large easy-to-read analog instruments and is removable 
as a unit without removing the dashboard. The Service Inter- 
val Indicator (SH) will remind the driver when the car requires 
service. See 620 Instruments. 


The Multi-Information Display (MID) unit in the center of the 
dashboard comes in a variety of four configurations, the most 
advanced being the On-Board Computer (OBC). See Fig. 4. 


All versions of the MID have a clock and calendar. In addi- 
tion, different versions are equipped with a “check control,” 
display for fuel-economy information and system warnings. 
Consult the owner’s manual for full operating instructions. 
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Ambient temperature/clock 


DEXT. TEMP. 10 


DIST CHECK 


TIMER kmimis 
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Fig. 4. Different versions of Multi-information Display (MID) installed 
in E36 cars. 


Central Body Electronics 


The E36 cars are equipped with a sophisticated centralized 
body electric/electronics plan. The system is self-diagnostic 
and incorporates many functions into a single contro! module. 
The consolidation of several systems into a single control 
module minimizes power requirements and the incorporation 
of the diagnostic link results in more efficient and accurate 
troubleshooting. 


Self-diagnostic codes are accessible electronically through 
the data-link connector in the engine compartment. See 610 
Electrical Component Locations. 
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Two versions of central body electronics are used depend- 
ing on model year. 


1992 and 1993 models are equipped with a central locking 
module (ZVM) which incorporates control of the following sys- 
tems: 


¢ Interior lighting 

* Central locking with double lock feature 

¢ Output relays for power windows and sunroof 
* Electronic power protection 


E36 cars since the 1994 model year are equipped with ZKE 
IV. This is an electronic comfort and convenience system that 
includes the following additional features: 


* One touch up/down power window operation 

e Power window and sunroof closure from driver or pas- 
senger door lock 

* Vehicle locking or unlocking from the trunk lock. 


Other features of the system are discussed in 515 Central 
Locking and Anti-Theft. 


Electronic Immobilization System 


Beginning in model year 1994, all E36 vehicles incorporate 
a driveaway protection system regardless of whether the vehi- 
cle is equipped with a BMW Alarm System or an On-Board 
computer. Two types of factory systems were installed, de- 
pending on vehicle production date. 


On the early system (model year 1994 up to January 1995), 
the ignition and fuel injection functions are disabled whenever 
the vehicle is locked in the double lock mode. This is referred 
toas EWS or EWS |. 


Beginning in January 1995, the driveaway protection sys- 
tem was upgraded to a more sophisticated system, called 
EWS Il. This system uses a wireless communication link be- 
tween a transponder chip in the ignition key and the ring an- 
tenna surrounding the ignition switch. The EWS II contro! 
module blocks the starting of the vehicle unless the correct 
coded ignition key is used. 


For further information about drive away protection sys- 
tems, see 515 Central Locking and Anti-Theft. 
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Heating and Air Conditioning 


The electronically controlled heating and air conditioning 
system uses an extra large, infinitely variable radial blower 
motor for good distribution of air. Fresh air enters through the 
grille below the engine hood and into the passenger compart- 
ment via the dashboard and footwell vents. See Fig. 5. 


Repair information for the heating and air conditioning sys- 
tem is covered in 640 Heating and Air Conditioning. 
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Fig. 5. Heating and air conditioning ventilation plan. —— 
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410 Fenders, Engine Hood 


GENERAL .............50-0.2 000 e ee eee 410-1 
FRONT FENDERS...................-- 410-1 

Front fender, removing and installing....... 410-1 
GENERAL 


This repair group covers replacement of the front fenders 
and removal and installation of the engine hood. 


NOTE — 


The body is painted at the factory after assembly. Re- 
alignment of body panels may expose unpainted metal. 
Paint all exposed metal once the work is complete. 


FRONT FENDERS 


Front fender, removing and installing 


1. Raise hood. Raise and safely support front of vehicle. 


WARNING — 
¢ When raising the car using a floor jack or a hy- 
draulic lift, carefully position the jack pad to pre- 
vent damaging the car body. A suitable liner 
(wood, rubber, etc.) should be placed between 
the jack and the car to prevent body damage. 


¢ Watch the jack closely. Make sure it stays stable 
and does not shift or tilt. As the car is raised, the 
car may roll slightly and the jack may shift. 


2. Remove front wheel. Remove inner plastic liner from 
wheel well. 


3. Remove front bumper. 
Bumpers. 


See 510 Exterior Trim, 


4. Working at front corner of fender, remove front grille 
panel bolts (2 bolts at left and right). See Fig. 1. 


ENGINE HOOD.....................045 410-3 
Hood, raising to service position ....... -...-410-3 
Hood, removing and installing............. 410-3 
Hood, aligning ...............00 eee eee 410-4 


Hood release cable and latches, adjusting . . .410-4 


0013145 
Fig. 1. Front grille panel to front fender retaining bolts (arrows). Front 
bumper shown removed. 


5. Remove front turn signai/lens assembly from applica- 
ble front corner. Carefully pry out side directional from 
fender (later cars only). See 630 Exterior Lighting. 


6. Remove fender attaching bolts at front underside of 
fender. See Fig. 2. 


7. Remove bolts along top edge of fender. See Fig. 3. 


8. Open front door and remove fender mounting bolts in iC 


door jamb. See Fig. 4. 


sed 


Carefully remove fender from body. 


FRONT FENDERS 
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Fig. 2. Fender attaching bolts, lower front (arrows). 


~ 0013106 
Fig. 4. Front fender attaching bolts as viewed through door jamb (ar- 
rows). 


10. Installation is reverse of removal, noting the following: 


* Before installing new fender, clean old sealant and pro- 
tective coating from mounting surfaces. 

* Position new fender and loosely install afl mounting 
boits. Align fender with door pillar and front panel, 
then tighten bolts. 

™“ ¢ Repair any paint damage and paint any exposed met- 

: al. 

* Reseal and apply protective coating to mounting sur- 
faces. 


Clearance Specification 
* Fender to front hood or to door ... .5.5 mm (0.216 in) 


: some 
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Fig. 3. Loosen bolt A at top of fender. Remove bolts B. 


FRONT FENDERS 
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ENGINE HOOD 


Hood, raising to service position 


CAUTION — 
Do not switch on the windshield wipers with the 


engine hood raised. As a precaution, remove the 
wiper motor fuse. See 610 Electrical Compo- 
nent Locations. 


1. 4-door models: Open hood fully. Remove bolt from 
hood hinge behind hood supports (left and right). Raise 
hood to service position. See Fig. 5. 


0013147 
Fig. 6. Torx screw at base of hood hinge (arrow). 


Hood, removing and installing 


1. Raise hood. Where applicable, partially remove hood 
acoustic insulation to access rear of hood. See Fig. 7. 


0013115 


Fig. 5. Hood support bracket bolt to be removed (A) on 4-door cars. 
Remove bolts at left and right hinges. Swing bracket in direc- 
tion of arrow to raise hood into service position. 


2. 2-door models: Open hood fully. 


* Remove ground cable at right hood hinge. 

¢ While an assistant supports hood, detach both hood 
supports from hood. 

¢ Remove detent screws at back of hood hinges. See 
Fig. 6. 

° Lift hood while pulling hinge forward. Support hood at 
higher position. 


0013148 
3. When service work is complete, return hood to lower Fig. 7. Hood insulation retainer being pried out 
position and install screws or bolts. 


2. Disconnect washer fluid hoses from washer nozzles. 
Where applicable, disconnect electrical harness con- 
nectors from heated nozzles. 


3. Detach gas-charged hood supports from hood. 


CAUTION — 
The hood is heavy. Before removing the hood sup- 


ports or hood retaining bolts, be sure to have an 
assistant help support the hood. 


ENGINE HOOD r 


410-4 FENDERS, ENGINE HOOD 


4. With aid of assistant, remove hood hinge bolts from left 
and right sides of hood. Lift hood off carefully. See Fig. 8. 


0013149 
Fig. 8. Hood hinge bolts (arrows). Right side shown. 


5. Installation is reverse of removal. 


¢ Repair any paint damage and paint any exposed metal. 
* Check hood alignment as described next. 


NOTE — 

The hood was fitted and attached to an unfinished body 
at the factory. Unfinished surfaces exposed by this pro- 
cedure must be touched up with paint. 


Hood, aligning 
"When installing the hood, align the hinges as close to the 
original painted surface as possible. Movement of the hood on 
its attaching hardware may require touch-up paint. 

The hood should be aligned so that gaps on all sides are as 


even as possible. See Fig. 9. 


Clearance Specification 
* Hood edges to adjoining body 
panel (gap)...............2000: 5.5 mm (0.216 in) 


ENGINE HOOD 


Fig. 9. Hood panel gaps should be even (approx. 5.5 mm) at all 
points (arrows). 
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Hood release cable and latches, adjusting 


Before adjusting hood latches, be sure the hood is aligned 
evenly to fenders and front panel. The hood latch and cable 
assembly is shown in Fig. 10. 


1. To adjust hood cables: 


¢ Remove left and right radiator grilles. See 510 Exterior 
Trim, Bumpers. 

« Remove electric auxiliary cooling fan. See 170 Radia- 
tor and Cooling System. 

* Adjust cable section between two hood latches so 
there is no play (cables must not be under tension ei- 
ther). 


2. Loosen hood latches at hood on left and right sides. 
Loosen bolts only enough to allow movement of latch. 
See Fig. 11. 


3. Lower (but do not fully fatch) hood several times so 
latches on hood center themselves in lower locks. 


CAUTION — 
Do not let hood lock with latch bolts loose. 


4. Tighten hood latch bolts when alignment is correct. 


5. Remove one screw from each side, clean and coat with 
Loctite®270 or equivalent, and reinstall. 


FENDERS, ENGINE Hoop 410-5 


B & Hood latch 


upper right 


Inside 
hood 
feleaes 


Center hood 
cule 


Hood latch 
upper left 


Hood lock 
lower right 
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Hood lock 
lower left 


Fig. 10. Hood locking components. Cable adjusting section shown at inset. 


ae 
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inserted = 


Fig. 12. To lengthen spring pin, loosen iocknut with wrench 
DO1S151 through spring, then turn pin (arrow) counterclockwi 


Fig. 11. Hood latch mounting bolts (arrows). Left latch shown. 


6. Test hood for correct closure and opening. If hood does 
not spring open, jengthen spring pins at latches. See 


Fig. 12. 


ENGINE HOOD 
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411 Doors 


GENERAL..........................0. 411-1 DOOR PANELS........................ 411-4 
Front door trim panel, removing and installing. 411-4 
DOORS .............. cinta, aguas acca 411-1 Rear door trim panel, removing and installing .411-5 
Front or rear door, removing and installing. .. 411-1 Rear side trim panel, removing and installing 
Door check, replacing.................0. 411-3 (coupe model)... 2.0... 2... cece eee 411-6 
Door Adjustment..............0000 eves 411-3 Rear side trim panel, removing and installing 
(convertible models)................... 411-6 
GENERAL 


This repair group covers front and rear door repair informa- 
tion, including removal and installation of the interior door pan- 
els. 


WARNING — 
Late M3 models have aluminum doors. Use extra 


care in handling aluminum parts in order to avoid 
damage from gouging or corrosion. 


NOTE — 
¢ For information on the power door windows and door 
glass replacement, see 512 Door Windows. 


¢ For information on the power door locking system, see 
515 Central Locking and Anti-Theft. 


DOORS 


WARNING — 

Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing doors 
on cars with front side-impact airbags, always dis- 
connect the negative (—) battery terminal. See 721 
Airbag System (SRS) for cautions and procedures 
relating to the airbag system. 


Front or rear door, removing and installing 
1. If working on front door with side-impact airbag, discon- 
nect negative (—) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Unbolt main harness connector at door pillar and sep- 
arate connector. See Fig. 1. 


0011637 


Fig. 1. Door harness connector being removed from door pillar. Re- 
move mounting screws at A, then separate connector by 
pulling up on harness lock (top arrow). 


3. With door fully open, remove pin bolts from top and bot- 
tom door hinges. See Fig. 2. 


: 0011650 
Fig. 2. Door hinge pin bolt (arrow). Top hinge shown. Also remove 
pin bolt from lower hinge. 
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4. Remove retainer clip (early models only) from door check 
pin on body pillar. Drive out door check pin. See Fig. 3. Door Adjustment 
¢ Door gap 
to fender/rear door......... approx. 5 mm (0.189 in) 
¢ Permissible deviation from parallel. .0.5 mm (0.020 in) 


Door check, replacing 


WARNING — 
Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing doors 
on cars with front side-impact airbags, always dis- 
connect the negative (—) battery terminal. See 721 
Airbag System (SRS) for cautions and procedures 
relating to the airbag system. 


1. Close door window completely. 


2. If working on front door with side-impact airbag, discon- 
nect negative (-) battery cable. « 


0011651 
Fig. 3. Door check pin being removed. Note retainer clip (A) used on 
early models. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


5. Remove door by lifting up off lower hinge halves. 


3. Remove interior door panel and vapor barrier as de- 
CAUTION — scribed later. 


Be careful not to damage door or other painted 
body surfaces. Make sure no load is placed on 4. Where applicable, remove side-impact airbag from 
wiring harness. door. See 721 Airbag System (SRS). 


6. Installation is reverse of removal. Keep in mind the fol- 


lowing: NOTE — 
In some models covered in this manual, it is not essen- 
* Align door so that panel gaps are equal on either side, tial to remove the side-impact airbag to access internal 
as described later. If necessary, adjust door hinges as door components. However, the procedure is recom- 
described later. mended for safety reasons. 
« Adjust door striker so that trailing edge of front door is 
slightly higher (1 mm) than leading edge of rear door. 5. Remove retainer clip (early models only) from door 


See 515 Central Locking and Anti-Theft. 
* Repair any paint damage and paint any exposed met- 
al. 


check pin on body pillar. Drive out door check pin. Refer 
to Fig. 3. 


6. Remove bolts and rubber cover from door check lock- 
CAUTION— | plate on door. 
¢ In 2-door models, removing and installing the 
door may upset the adjustment and alignment of 7. Remove door check from inside door. 
the window. Window adjustment, as described in 
512 Door Windows, must be carried out after 8. Installation is reverce of removal 
installation to prevent damaging the glass. : 7 ; 
¢ Lubricate door check before installing. 
¢ If battery power is lost or the battery has been « Use new mounting bolts when reinstalling the side-im- 
disconnected, the windows must be re-initialized. pact airbag to the door (where applicable). 
Bath.one tuel upidown ane pinel protection wil * If battery was disconnected, re-initialize window regu- 


be inactive until windows are re-initialized. See E ' ‘ 
512 Door Windows. lator motors as described in 512 Door Windows. 


DOOR CHECK, REPLACING 


DOORS 411-3 


Door Hinge Adjustment 


If the installed door is uneven or out of parallel, shims can 
be used to correct its position. The shims are placed behind 
the hinge plate and are available in two different thicknesses 
(0.5 mm and 1.0 mm). See Fig. 4. 


Tightening Torque 


* Door hinge to door.............. 21 Nm (15.5 ft-lb) 
* Door striker to door .............. 25 Nm (18 ft-lb) 
f 0 | 


Door ~— U-~ 
check 
Qs ae 2) 
= 3 | 0013102 


Fig. 4. Door hinge and door check components. Front and rear 
doors are similar. 


DOOR PANELS 


WARNING — 
Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing doors 


on cars with front side-impact airbags, always dis- 
connect the negative (—) battery terminal. See 721 
Airbag System (SRS) for cautions and procedures 
relating to the airbag system. 


Front door trim panel, removing and in- 
stalling 


1. On cars with side-impact airbags, disconnect negative 
(—) battery cable. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this — 
manual on page viii. 


2. Carefully pry out mirror adjustment switch and discon- 
nect harness connector from switch. Fig. 5. 


0013168 
Fig. 5. Pry outside mirror switch from door armrest. 


3. Unscrew door locking knob. 


4. Pry off trim cover for inside door handle. Pry off con- 
cealing plugs from armrest. Remove door panel retain- 
ing screws. See Fig. 6. 


0013169 
Fig. 6. Pry off plugs (arrows) and remove screws. 


5. Unclip door panel! from door perimeter. See Fig. 7. 


DOOR PANELS 


411-4 DOORS 


NN ee 
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Fig. 7. Door panel being unclipped from door. Pull panel retaining 
clips off one at a time. 


6. Disconnect radio speaker harness connector. 
7. Installation is reverse of removal, noting the following: 


¢ Replace any damaged plastic parts or clips. 

« Renew vapor barrier if it is damaged. 

« Use new mounting bolts when reinstalling the side-im- 
pact airbag to the door (where applicable). 

* When installing door panel, align metal retainers on 
window sill with openings on top of door panel. See 
Fig. 8. 

* Check door-lock mechanism and window for ease of 
movement. 

¢ If battery was disconnected, re-initialize window regu- 
lator motors as described in 512 Door Windows. 


0013173 
Fig. 8. Metal retainers at base of window should be in position to 
mate with openings in door trim panel. 


DOOR PANELS 


Rear door trim panel, 
removing and installing 


1. Open door and pry out power window switch. Discon- 
nect harness connector. 


2. Remove ash tray. 


3. Pry off trim cover from inside door handle. 


4. Pry off concealing plugs from armrest. Remove door 
panel retaining screws. See Fig. 9. 


0013171 
Fig. 9. Pry off plugs (arrows) and remove screws. 


5. Unscrew door locking knob. 


6. Unclip panel from door perimeter, starting at the top of 
the door. 


7. Installation is reverse of removal. 


* Replace any damaged plastic parts or clips. 

¢ Renew vapor barrier if it is damaged. 

¢ Align metal retainers on window sill with openings in 
trim panel. Refer to Fig. 8. 

* Check door-lock mechanism and window for ease of 
movement. 


Rear side trim panel, removing and install- 
ing (coupe models) 


1. Remove rear seat cushion. Remove rear backrest side 
section. See 520 Seats. 


2. Pull off edge trim at bottom of rear side window. See 
Fig. 10. 


3. Gently unclip trim panel and remove. 


4. Installation is reverse of removal. 
¢ Replace any damaged plastic parts or clips. 
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0013174 
Fig. 10. Panel edge trim piece trim being removed. 


Rear side trim panel, removing and install- 
ing (convertible models) 


To remove the rear side panel in convertible models it is 
necessary to: 


¢ Remove rear seat cushion and rear backrest side sec- 
tion. 

¢ Lower side window; open convertible roof. 

« Left side: Remove convertible top lid release lever trim. 

* Remove power window switch and disconnect harness 
connector. 

* Remove door panel inset by pulling forward. 

¢« Remove corner protector rubber trim. 

¢ Pull off side panel after removing screw fastener(s). Dis- 
engage from front shoulder belt. 


DooRS 411-5 


DOOR PANELS 


TRUNK LID 412-1 


412 Trunk Lid 


GENERAG iieidsrcnsunsyodedew es seulee 412-1 
TRUNK LID.............. 0.0000 ce ceee 412-1 

Trunk lid, removing and installing.......... 412-1 
GENERAL 


This repair group covers trunk lid removal and installation. 
Also included here are replacement procedures for the gas- 
charged support struts that hold the trunk lid in the up position. 


NOTE — 

The body is painted at the factory after assembly. Re- 
alignment of body panels may expose unpainted metal. 
Paint all exposed metal once the work is complete. 


TRUNK LID 


Trunk lid, removing and installing 


1. Raise trunk lid. Open tool kit and remove screws at- 
taching tool kit to trunk lid. 


2. Remove insulating liner from underside of trunk lid. See 
Fig. 1. 


bee 


0013162 
Fig. 1. Trunk lid liner retaining screws and clips (arrows). 


Trunk lid, aligning... ........ 0.0.00 eee 412-2 
Trunk lid support strut, 
removing and installing................. 412-2 


3. Disconnect wiring from electrical components and re- 
move complete wiring harness from trunk lid. 


4. While supporting trunk lid, loosen top hinge bolts and 
remove lower bolts from left and right sides. Remove 
trunk lid with aid of helper. See Fig. 2. 


NOTE — 


Before loosening hinge bolts, mark hinge and hinge 
bolt locations for reinstallation. 


corsies 
Fig. 2. Trunk lid hinge bolts (arrows). Loosen upper bolt and remove 
lower bolt. 


5. Installation is reverse of removal. If necessary, align 
trunk lid to body as described next. 


TRUNK LID &S 
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412-2 TRUNKLID 


Trunk lid, aligning 8. Open trunk lid and screw out rubber stops so that 


closed trunk lid is flush with top of rear fenders. 
1. Raise trunk lid. 


9. Reinstall gas pressure strut. 
2. Loosen bolts at trunk lid lock until it can just be moved. 


See Fig. 3. 
Seam Clearance Specification 


* Trunk lid to rear fender 
orbumper.......... 4.3 - 5.3 mm (0.169 - 0.209 in) 
os ¢ Max. deviation from parallel ....... 0.5 mm (0.019 in) 


ae Trunk lid support strut, 
ra ee removing and installing 


WARNING — 


Make sure to support trunk lid before removing 
strut. 


1. Open trunk fid. Remove spring clip from support strut 
and remove strut from body end. See Fig. 4. 


0013172 
Fig. 3. Trunk lid lock mounting bolts (arrows). 


3. Loosen bolts at left and right trunk hinges until lid can 
just be moved. 


4. Working at lower corners of trunk lid, screw in rubber = 
buffers on left and right sides fully. 

5. Prop open trunk lid and remove gas pressure strut as 
described below. 


WARNING — 
¢ Make sure to support trunk lid before removing 
strut. 
0011746 


¢ Trunk lid with gas pressure strut removed will 
drop without damping. 


Fig. 4. Support strut spring clip (arrow) at body end. L— 
6. Close trunk lid and align lid to body at rear and front. 


Open trunk lid and tighten hinge bolts. — 2. Remove strut from trunk lid. - 
ne . (i 
7. Adjust lock so that closed trunk lid is approximately 3. Installation is reverse of removal. Replace any trim re- a] 
1mm (0.04 in.) below top of rear fenders. Tighten lock taining clips damaged during removal. 7 
bolts. 


TRUNK LID e 


EXTERIOR TRIM, BUMPERS 510-1 


510 Exterior Trim, Bumpers 


GENERAL .............0..........0055 510-1 Front bumper impact absorber, replacing ... .510-4 

Rear bumper, removing and installing ...... 510-4 

OUTSIDE REAR VIEW MIRRORS.......... 510-1 Rear bumper impact absorber, replacing ... .510-6 

Outside mirror glass, replacing ........... 510-1 Bumper height, adjusting ................ 510-6 
Outside mirror housing, 

removing and installing ................ 510-1 EXTERIOR TRIM ....................5. 510-6 

Outside mirror, removing and installing ..... 510-2 BMW emblem, removing and installing ...... 510-7 

Body side molding, replacing ............. 510-7 

BUMPERS 4 ccsceati ger saeernen cogent 510-3 Radiator grille, removing and installing ..... . 510-7 

Front bumper, removing and installing ...... 510-3 Front panel, removing and installing ........ 510-7 

GENERAL 


This repair group includes repair information for the outside 
rear view mirror, front and rear bumpers, and the easily re- 
movable exterior trim parts. 


OUTSIDE REAR ViEW MIRRORS 


The remote controlled mirrors come in two styles: heated 
and unheated. Many of the mirror components are separately 
available from an authorized BMW dealer, including the glass 
and outside plastic housing. 


Outside mirror glass, replacing 


CAUTION — 
Mirror should be at or above room temperature 


before removal. Otherwise, small plastic parts or 
glass will break. 


1. Insert thin pry tool (wooden or tape-wrapped screwdriv- 
er) between bottom mirror edge and mirror housing and 
carefully pry out mirror glass from housing. See Fig. 1. 


2. Heated mirror: remove heating element harness con- 
nectors from back of mirror glass. 


3. Install new glass into position by pressing firmly until it 
snaps into place. 


0013038 
Fig. 1. Prying mirror glass out of mirror housing. Note screwdriver 
shaft wrapped with tape. 


Outside mirror housing, 
removing and installing 


1. Remove mirror glass as described above. 


2. Remove housing retaining screws and lift off rear hous- 
ing. See Fig. 2. 


3. Tilt mirror housing forward and compress plastic retain- 
ers and lift off front housing. See Fig. 3. 


4. Installation is reverse of removal. Check mirror function 
before installing covering parts. 


OUTSIDE REAR VIEW MIRRORS 
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510-2 EXTERIOR TRIM, BUMPERS 


E/ 


Fig. 2. Mirror housing retaining screws (arrows). 


0013039 


0013041 


Fig. 4. Pry plastic trim in direction of arrow 1, then lift off in direction 
of arrow 2. 


0013040 


Fig. 3. Use needle-nose pliers to release retainers (arrows). 


Outside mirror, removing and installing 


1. Remove triangular trim plate by prying and lifting gently 
from door frame. See Fig. 4. Unhook harness splice 
connector from base of trim plate. 


0013042 
Fig. 5. Mirror mounting bolts (arrows). Two-door body style shown. 


2. Separate harness connector. Support mirror and re- 
move mirror mounting bolts. Lift mirror off door. See 
Fig. 5. 


3. Installation is reverse of removal. Check mirror function 


before installing covering parts. 


Tightening Torque 
¢ Outside mirror to door (M6) ......... 6 Nm (4.5 ft-Ib) 


OUTSIDE REAR VIEW MIRRORS 


EXTERIOR TRIM, BUMPERS 510-3 


BUMPERS 


Front bumper, removing and installing 


Refer to Fig. 6. when removing and installing the front 
bumper. 


1. Raise and properly support vehicle. 


WARNING — S 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


0013043 
2. Unclip left trim strip by prying gently under plastic trim Fig. 7. Front bumper mounting nuts (arrows). Left trim and tow eye 
at front of bumper. Similarly, unclip towing eye cover cover on right have been removed. 
from right side. 
5. Remove bumper cover retaining screws in front wheel 
3. Remove four mounting nuts from bumper mounts (two well (left and right sides). See Fig. 8. 
nuts on each mount). See Fig. 7. 
6. Disconnect harness connectors at foglight sockets (if 
4. Working underneath car, remove screws from left and applicable). 
right side corner trim, then remove trim. 


Support bracket 


Bumper Brake 
cover ~~, Impact absorber cooling 
duct 
Side brackets ue 
‘i Foglight 
support 


Trim strip ~ 


Trim strip mS 

) i) 
oN 

License plate 0011944 = 

bracket = 


Fig. 6. Front bumper assembly. 


BUMPERS ox 


510-4 EXTERIOR TRIM, BUMPERS 


0013044 
Fig. 8. Bumper cover retaining screws (arrows) in left wheel well. 


7. Disconnect harness connectors at outside temperature 
sensor at rear of left side of bumper and temperature 
switch at rear of right side of bumper (if applicable). 


8. Slide bumper straight off side brackets. 


9. Installation is reverse of removal, noting the following: 


¢ Slide side brackets on bumper and body carefully to- 
gether. 

¢ Make sure tabs on trim strip engage slots in bumper 
correctly. 


Tightening Torque 
¢ Bumper to bumper 
bracket (M8 nut)...............-. 22 Nm (16 ft-lb) 


Front bumper impact absorber, replacing 


The bumper mounting bracket and impact absorber mount- 
ing hardware are accessible with the front bumper removed, 
as described above. See Fig. 9. 


NOTE — 


Install the bumper bracket bolt with thread locking com- 
pound such as Loctite®270 or equivalent. 


Tightening Torques 
¢ Bumper bracket to impact absorber 

(M10 nut) ................20000. 55 Nm (41 ft-lb) 
¢ Impact absorber to chassis (M6 nut) ... 9 Nm (7 ft-lb) 


BUMPERS 


ao 


(0013052 


Fig. 9. Front bumper impact absorber mounting nuts (A) and 


bumper bracket hardware (B). 


Rear bumper, removing and installing 


When removing and installing the rear bumper or its compo- 


nents, refer to Fig. 10. 


1. Raise and properly support vehicle. 


WARNING — 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Working under bumper, remove screws or expansion 
rivets at corners and middle of lower bumper panel. Pull 
panel backward, uncoupling it from bumper cover. See 
Fig. 11. 


3. Remove bumper cover expansion rivets and screws in- 
side left and right rear wheel wells. 


4. Remove left and right bumper bracket mounting bolts 
and remove bumper. See Fig. 12. 


5. Installation is reverse of removal. 


NOTE — 


Install the bumper bracket bolt with thread locking com- 
pound such as Loctite®270 or equivalent. 
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EXTERIOR TRIM, BUMPERS 510-5 


Bumper cover Rubber guard 


Towing eye 


TEs 
S 
te ms Rubber guard 
Impact absorber—&—— <S SS - 
AF 


Inner bumper panel 


Lower bumper panel 
0013037 


Fig. 10. Rear bumper assembly. 


Fig. 11. Expansion rivet at corner of rear bumper lower panel (arrow). : 

Some models use screws. Pull panel backward to disengage ‘ ~ 0013047 

from bumper cover. Fig. 12. Insert tool through rear bumper mount bores to remove 
mounting bolts (right side shown). 


Tightening Torque 
¢ Bumper bracket to impact absorber 
(M10 bolt)....... 02.0.2. cee eee 42 Nm (31 ft-lb) 


BUMPERS = 


510-6 EXTERIOR TRIM, BUMPERS 


Rear bumper impact absorber, replacing 
1. Remove bumper as described above. 
2. Remove luggage compartment floor covering. 
3. Right side: Remove battery and battery tray. 
4. Remove fasteners from left or right luggage compart- 


ment floor panels and lift out panel. See Fig. 13. Impact 
absorber mounting nuts can now be accessed. 


0013051 
Fig. 13. Luggage compartment floor panel fasteners (arrows). (Left 
side shown. Right side is similar) 


5. Installation is reverse of removal. 


Tightening Torques 
« Bumper bracket to impact absorber 


(M10 bolt). 2... 0.5... eee eee eee 42 Nm (31 ft-lb) 
* Impact absorber to chassis 
(M8 nut).....2...-.. 00-022 e eee 22 Nm (16 ft-lb) 


Bumper height, adjusting 


The adjustment procedure given below applies to either the 


front or rear bumper. A 14mm allen socket is needed to make 
the adjustment. 


1. Raise and properly support vehicle. 


WARNING — . 
Make sure that the car is firmly supported on jack 


stands designed for the purpose. Place the jack 
stands beneath a structural chassis point. Do not 
place jack stands under suspension parts. 


2. Front bumper: 


« Remove bumper as described earlier. 
* Remove bumper bracket bolt. Refer to Fig. 9. 


EXTERIOR TRIM 


3. Rear bumper: 


* Remove lower bumper panel as described in Rear 
bumper, removing and installing. 

* Remove bumper bracket mounting bolt at impact ab- 
sorber. 


4. Using a 12-inch extension and a 14mm Allen socket, 
turn adjusting collar clockwise or counterclockwise as 
needed to change height of adjusting collar. See Fig. 
14, 


Adjusting 
slr 


Impact 
absorber. 


14 mm Allen 
Socket 


Rear ea 


Bumper Ratchet 


extension 
Bumper 


bore 


Ratchet 


0012073 


Fig. 14. Adjust bumper height at threaded adjusting collar in bumper 
impact absorber. 


5. Reinstall mounting bolts and check bumper height. Re- 
fit front bumper. 


Tightening Torques 
¢ Front bumper to 
bumper bracket (M8 nut) .......... 22 Nm (16 ft-lb) 
¢ Front bumper bracket to 
impact absorber (M10 bolt) 
* Rear bumper bracket to 
impact absorber (M10 bolt) 


eee 55 Nm (41 ft-lb) 


re 42 Nm (31 ft-lb) 


EXTERIOR TRIM 


Much of the exterior trim is retained to the body by plastic 
clips and fasteners that may be damaged during removal. Be 
sure to have the necessary fasteners on hand when removing 
exterior trim pieces. 


fr 


BMW emblem, removing and installing 


The procedure given below applies to both front and rear 


emblems. 


1. Wrap end of a screwdriver with tape. 


CAUTION — 


Protect hood paint by covering area around em- 
blem with tape. 


2. Carefully pry out emblem. See Fig. 15. 


0011723 
Fig. 15. BMW emblem being removed. Pry up emblem carefully on ei- 
ther side (arrows). Note tape on screwdriver tips. 


3. Installation is reverse of removal. 


¢ Replace plastic inserts in body if damaged. 

¢ If emblem fits loosely into inserts, use a small amount 
of body molding tape or adhesive on rear of emblem 
before installing. 


Body side molding, replacing 


To remove body side moldings, carefully pry the moldings 
straight off. See Fig. 16. 


Installation is the reverse of removal. Replace any clips or 
clip covering boots damaged during removal. 


Radiator grille, removing and installing 


1. Remove plastic front radiator shroud or air duct, as 
needed 


2. Lightly tap center of grille toward radiator and remove 
from panel opening. Chrome ring pulls out from front. 
See Fig. 17. 


3. To replace, snap grille and chrome piece together. 
Push assembly into front panel, pressing at top and 
bottom until it snaps into place. 


EXTERIOR TRIM, BUMPERS 510-7 


0013049 


Fig. 16. Body side molding retaining clips (arrows). 


0073048 
Fig. 17. Radiator grille being tapped inward. Right side front panel top 
retaining screw is shown at A. 


Front panel, removing and installing 
The front panel is shown in Fig. 18. 
1. Remove front bumper as described earlier. 
2. Remove headlights. See 630 Exterior Lighting. 
3. Remove radiator grille as described earlier. 


4. With engine hood open, remove front panel retaining 
screws at left and right sides of radiator. See Fig. 19. 


EXTERIOR TRIM 


510-8 EXTERIOR TRIM, BUMPERS 


0013053 


; 0013050 : LN 
Fig. 19. Front panel retaining screws at radiator (arrows). Right side in 
shown. To remove left side screws it may be necessary to re- 
move air filter housing or duct. 


0013145 
Fig. 20. Front bumper must be off to access far right and left front 


panel retaining screws from below (arrows). (Right side 
shown.) 


5. Remove front panel top retaining screws near hood 
latches. Refer to Fig. 17. 


6. Working under car, remove left and right side panel re- 
taining screws. See Fig. 20. ; 


7. Remove panel and repair or replace with painted part. 


8. Installation is reverse of removal. 


EXTERIOR TRIM = 


DOOR WINDOWS’ 512-1 


512 Door Windows 


GENERAL soso dips erciioneerinince 512-1 
Front door window, initializing............. 512-1 
WINDOW SERVICE, 
4-DOOR MODELS..................... 512-2 
Front door window, removing and installing 
(4-door models)..............0.0 eee 512-2 
Front door window, adjusting 
(4-door models) ............. 000 e eee 512-3 
Rear door window, removing and installing 
(4-door models)............. 2.000 -a ee 512-4 
Rear door fixed glass, removing and installing 
(4-door models) ...................05- 512-4 
GENERAL 


This heading covers door glass, window regulator and pow- 
er window motor repair information. Before proceeding with 
window repairs, specifically on late cars fitted with front side- 
impact airbags, read the procedure through to determine the 
scope of the repair. 


The bonded windshield and rear glass are replaced using 
special adhesives and tools. It is recommended that bonded 
glass replacement be done by a professional glass installer. 


WARNING — 
e Always wear hand and eye protection when 
working with broken glass. 


« If a window is broken, all of the glass bits should 
be vacuumed out of the door cavity. Use a blunt 
screwdriver to clean out any remaining glass 
pieces from the window guide rails. 


CAUTION — 
{f battery power is lost or the battery has been dis- 


connected, windows must be re-initialized. Both 
one touch up/down and pinch-protection will be in- 
active until windows are re-initialized. See below. 


WINDOW SERVICE, 
2-DOOR MODELS. ..................... 512-5 
Front door window, removing and installing 
(2-door models) ..............0 0c ee aes 512-5 
Front door window, adjusting 
(2-door models) ............00 00 eee ae 512-7 
Rear vent window or vent latch, 
replacing (2-door models)...........:.: 512-11 
WINDOW REGULATOR SERVICE ...... 512-12 
Door window regulator and motor, 
removing and installing................ 512-12 


Front door window, initializing 


The front door windows incorporate a pinch-protection fea- 
ture as well as one-touch up/down (1994 and later models). In 
order for these features to work correctly, the mechanical stop 
reference point must be re-initialized after repairs are carried 
out. 


1. Close door and turn ignition key on. Fully open front 
window. 


2. Fully close front window. 


3. Hold window button in up position for at least 5 seconds 
after window is closed. 


4. Repeat for remaining window. 


or 


. The windows should now be initialized and the anti- 
pinch and one-touch up/down functions should be en- 
abled. 


GENERAL 
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512-2 Door WINDOWS 


WINDOW SERVICE, ae 
4-DOOR MODELS ee < 


Window 
seal 


WARNING — 
When servicing the door windows, the harness con- 


nector to the window regulator should always be 
disconnected to prevent pinching fingers in closing 
window. 


NOTE — 

If the battery is disconnected, the front window regula- 
tor motors must be re-initialized after repairs are car- 
ried out. If the window motors are not reinitialized, the 
programmed one-touch up/down and anti-pinch func- 
tions will be disabled. See Front door window, initial- 
izing. 


Front door window, removing and installing : TET 


(4-door models) Fig. 1. Lift off window seal from door. Note metal retainer (arrow). 2- 


1. Lower door window about 12 in. (300 mm). pap ern 


2. Remove front door panel and vapor barrier as de- 
scribed in 411 Doors. 


WARNING — 

* Some 1997 and all 1998 cars are fitted with side- 
impact airbags in the front doors. When servicing 
the door windows on cars with front side-impact 
airbags, always disconnect the negative (-) bat- 
tery cable. See 721 Airbag System (SRS) for 


cautions and procedures relating to the airbag sys- 
tem. 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of - 
this manual on page viii. 0011696 
Fig. 2. Retaining clips for window slides (arrows). 


3. On cars with side-impact airbags, disconnect negative 
(-) cable from battery. Then remove airbag unit from 


7. Whil ti i lass, i lifti 
door. See 721 Airbag System (SRS). ile supporting window glass, pry window lifting arms 


out of left and right slides. See Fig. 3. 


NOTE — 8. Pivot window up at rear and out of door. 
In some models covered in this manual, it is not essen- 
tial to remove the side-impact airbag to access internal 9. Installation is reverse of removal, noting the following: 


door components. However, the procedure is recom- 


¢ Use new mounting bolts when reinstalling the side-im- 
mended for safety reasons. 


pact airbag to the door (where applicabie). See 721 i 


Airbag System (SRS). iS 

4. Disconnect harness connector from window motor to « Adjust window as described later. (co) 

prevent accidental operation. ¢ Re-initialize window regulator motors as described = 
earlier. 


5. Carefully remove window inner seal and pry off metal 
retainers under sealing lip to prevent scratching glass. 
See Fig. 1. 


6. Remove retaining clips from window slides. See Fig. 2. 


WINDOW SERVICE, 4-DOOR MODELS on 


DOOR WINDOWS) 512-3 


0011697 
Fig. 3. Window lifting arms shown removed from slides (arrows). 


Front door window, adjusting | 
(4-door models) 


Whenever the front window or window regulator is re- 
moved, window adjustment should be checked. The glass 
should contact the top of the window squarely and should seat 
against the window seal uniformly. 


NOTE — 


lf the window does not contact the window seal uni- 
formly, wind noise or water infiltration may result. 


Be sure to re-initialize the window motors as described ear- 
lier. 


WARNING — 

Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing the 
door windows on cars with front side-impact air- 
bags, always disconnect the negative (—) battery 
cable. See 721 Airbag System (SRS) for cautions 
and procedures relating to the airbag system. 


CAUTION — 


¢ In models with side-impact airbags, adjusting the 
front window requires that the battery cable be 
reconnected with the side-impact airbag discon- 
nected. This will set a fault code in the SRS con- 
trol module, turn on the SRS warning light, and 
disable the SRS system until the fault memory is 
cleared using special SRS test equipment. 


* Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


1. Raise door window to top of its travel. 


2. On cars with side-impact airbags, disconnect negative 
(-) cable from battery. 


3. Remove front door panel and vapor barrier as de- 
scribed in 411 Doors. 


4. Remove airbag unit from door. See 721 Airbag Sys- 
tem (SRS). 


NOTE — 

In some models covered in this manual, it is not essen- 
tial to remove the side-impact airbag to access internal 
door components. However, the procedure is recom- 
mended for safety reasons. 


5, Loosen regulator stop at window regulator support. 
See Fig. 4. 


0013075 
Fig. 4. Window regulator stop (arrow). 


6. If glass is not squarely positioned in window frame, 
loosen support arm bolt and reposition arm as neces- 
sary. Tighten bolt. See Fig. 5. 


posh 2 ‘ co ss 


0011705 


Fig. 5. Adjust window to its frame by loosening bolt (arrow) and re- 
positioning support arm up or down. 


WINDOW SERVICE, 4-DOOR MODELS x 


512-4 Door WINDOWS 


7. Push regulator stop tightly against window regulator 
sector and tighten nut. 
¢ Check for tight, even fit at top of window frame. 
¢ If necessary, temporarily reconnect negative (—) cable 
to battery and raise window so it is pressing uniformly 
against top rubber seal before final tightening. 


8. Reinitialize front window motors as described earlier. 


Tightening Torques é 
¢ Regulator stop to window regulator .... 9 Nm (7 ft-lb) 
© Window regulator bracket to door ..... 9 Nm (7 ft-lb) . 


Rear door window, removing and 
installing (4-door models) 


1. Remove rear door panel and vapor barrier. See 411 
Doors. 


2. Pull out rubber guide at front of window frame. Remove 
three screws and pull off exterior trim cover. See Fig. 6. 


% 
Ss 


0011701 
Fig. 6. Trim cover mounting screws (arrows). To remove cover, slide 
up and off door. 


3. Lift up and remove window inner sealing strip. Remove 
clips at edge of window channel. Refer to Fig. 1. 


WINDOW SERVICE, 4-DOOR MODELS 


4. Lower door window about 12 in. (300 mm). Remove 
window lifting arm retaining clip from window slide. Re- 
fer to Fig. 2. 


WARNING — 
Once the window is lowered, disconnect harness 


connector from power window motor to prevent ac- 
cidental operation of the window. 


5. Pry lifting arm out of slide. Refer to Fig. 3. 


NOTE — 
Support window in door before disconnecting lifting 
arm from window slide. 


. Remove rubber channel from door frame perimeter. 


o 


7. Remove window glass from above. 


. Installation is reverse of removal. 


¢ Rear window adjustment is similar to front window ad- 
justment, given earlier. , 
* Reinitialize window motors as described earlier. 


a 


Rear door fixed glass, removing and 
installing (4-door models) 


1. Remove window from rear door as described earlier. 


2. Remove upper and lower bolts at guide rail. Lift up rub- 
ber seal to access upper bolt. See Fig. 7. 


Fig. 7. Rear guide rail mounting bolts (arrows). 
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DOOR WINDOWS 512-5 


3. Remove guide rail screw at top and move rail aside 
enough to slide glass forward and out of door frame. 
See Fig. 8. 


Fig. 8. Remove guide rail screw (A) and move rail aside. 


4. Installation is reverse of removal. 


WINDOW SERVICE, 
2-DOOR MODELS 


WARNING — 
When servicing the door windows, the harness con- 


nector to the window regulator should always be 
disconnected to prevent pinching fingers in closing 
window. 


2-door models are equipped with the “close with door shut” 
feature. In this mode, the window glass moves down slightly 
when the door latch is activated, then goes up tightly against 
the weather-strip when the door is fully closed. 


NOTE — 

The front window regulator motors must be re-initial- 
ized after repairs are carried out. if the window motors 
are not reinitialized, the programmed one-touch 
up/down and anti-pinch functions will be disabled. See 
Front door window, initializing. 


Front door window, removing and 
installing (2-door models) 


WARNING = 
Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing the 
front windows on cars with front side-impact air- 
bags, always disconnect the negative (—) battery 
cable. See 721 Airbag System (SRS) for cautions 
and procedures relating to the airbag system. 


10. 


CAUTION — 


* In models with side-impact airbags, removing 
the front window requires that the battery cable 
be reconnected with the side-impact airbag dis- 
connected. This will set a fault code in the SRS 
control module, turn on the SRS warning light, 


and disable the SRS system until the fault mem- 
ory is cleared using special SRS test equipment. 


° Removing the front window will upset the adjust- 


-| ment and alignment of the window. Window ad- 


justment, as described later, must be carried out 
after installation to prevent damaging the glass. 


. On cars with side-impact airbags, disconnect negative 


(-) cable from battery. 


CAUTION — : 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


. Remove interior door panel and vapor barrier. See 411 


Doors. 


. Where applicable, remove side-impact airbag from 


door. See 721 Airbag System (SRS). 


NOTE — 


in some models covered in this manual, it is not essen- 
tial to remove the side-impact airbag to access internal 
door components. However, the procedure is recom- 
mended for safety reasons. 


. Pull off exterior door molding. See 510 Exterior Trim, 


Bumpers. 


. Lower door window completely. If necessary, tempo- 


rarily reconnect battery cable. 


. Lift up and remove window inner sealing lip. Remove all 


metal retainers under sealing lip. See Fig. 9. 


. Raise window to about 10 in. (250 mm). If necessary, 


temporarily reconnect battery cable. Remove guide 
bracket mounting nuts and remove bracket. See Fig. 
10. 


. Lower window about 4% in. (110 mm). If necessary, tem- 
porarily reconnect battery cable. Working through bore ~ 


hole in door exterior, remove lower guide bracket 
through-bolt from glass. See Fig. 11. 


. Lower window about 2% in. (65 mm). If necessary, tem- 


porarily reconnect battery cable. Repeat step 8 to re- 
move upper through-bolt from guide bracket. 


Raise window to about 71 in. (190 mm) from top. If nec- 


essary, temporarily reconnect battery cable. Remove 
window rear limit stop bracket. See Fig. 12. 


WINDOW SERVICE, 2-DOOR MODELS 


512-6 DOOR WINDOWS 


0073061 
Fig. 9. Lift window inner sealing lip from door. Note metal retainer 
(arrow). ee 
Fig. 11. Using 4mm Allen socket, reach through rear bore hole (A) in 
door to remove window guide bracket bolts. (Exterior door 

molding has been removed.) 


0013065 
0013083 Fig. 12. To remove rear window limit stop bracket, remove bolt A and 
Fig. 10. Window rear guide bracket nuts A to bé removed. Loosen loosen clamping bolt B. 
nuts B to allow bracket room to swivel out of the way. 


11. Lower window about 4% in. (110 mm). If necessary, 
temporarily reconnect battery cable. While supporting 
window, remove retaining clips from window slides and 
disconnect lifting arms from slides. See Fig. 13. 


WINDOW SERVICE, 2-DOOR MODELS 


DooR WINDOWS. 512-7 


0011696 


Fig. 13. Lifting arm retaining clips (arrows) at window slides. 


12. Tip window so rear of glass is up out of door. While sup- 
porting window, remove window front limit stop bracket. 
See Fig. 14. 


. 0013068 
Fig. 15. Correct installation of door top rubber seal. 


Tightening Torques 
e Rear guide bracket to window ....... 6 Nm (53 in-Ib) 


e Rear guide bracket 
to roller guide.................. :.. 9Nm (7 ft-lb) 


Front door window, adjusting 
A (2-door models) 


The “close with door shut” feature of 2-door cars, as well as 
the frameless window, makes window adjustment critical. 


WARNING — 


¢ Some 1997 and all 1998 2-door cars are fitted with 
side-impact airbags in the front doors. When ser- 
vicing the door windows on cars with front side-im- 
pact airbags, always disconnect the negative (-) 
battery cable. See 721 Airbag System (SRS) for 
cautions and procedures relating to the airbag sys- 
tem. 


0013067 

Fig. 14. With window glass shown partially tipped out of door, remove 
bolt A and loosen bolt B in order to remove front window limit 
stop bracket. 


13. Take glass fully out of door. 
14. Installation is reverse of removal, noting the following: ¢ Adjusting the front window requires that the bat- 


tery cable be reconnected with the side-impact 


¢ Guide front of window into front guide rail and rest it airbag disconnected. This will set a fautt code in 


there while installing front window limit stop bracket. 

¢ When installing window rear guide bracket, tighten 
countersunk screws in glass first (through outside of 
door), then install guide rail bracket. 

¢ Insert rubber seal at top of door correctly. See Fig. 15. 

¢ Use new mounting bolts when reinstalling the side-im- 
pact airbag to the door (where applicable). Reset SRS 
warning light and clear SRS fault memory using spe- 
cial test equipment. See 721 Airbag System (SRS). 

¢ Adjust window as described later. 

¢ Re-initialize window regulator motors as described 
earlier. 


the SRS contro! module, turn on the SRS warning 
light, and disable the SRS system until the fault 
memory is cleared using special SRS test equip- 
ment. 


* There is risk of window glass breakage if correct 
adjustment procedures are not used. If in doubt, 
this procedure should be left to a trained BMW 
technician. 


WINDOW SERVICE, 2-DOOR MODELS 


512-8 DOooR WINDOWS 


NOTE — 

To achieve an accurate window adjustment in 2-door 
models with “close with door shut” feature, simulate a 
closed door as follows: On early cars, manually turn the 
latch on the door to the closed position. See Fig. 16. On 
later cars, insert a wedge of wood into the striker on the 
body to close the striker switch. Be sure to open the ro- 
tary latch (by pulling up on the door handle) or remove 
the wedge before closing the door. 


. 0013066 
Fig. 16. To manually close door latch, push rotary latch in direction of 
arrow. 


CAUTION — 
Do not close the door with the rotary latch in 
closed position, or with a wedge in the striker. 


When making adjustments to the front door window, see 
Fig. 17. 


1. On cars with side-impact airbags, disconnect negative 
(—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove interior door panel and vapor barrier. See 411 
Doors. 


3. Where applicable, remove side-impact airbag from 
door. See 721 Airbag System (SRS). 


WINDOW SERVICE, 2-DOOR MODELS 


A_ Window insertion depth at A-pillar 
B B-pillar preload gap (measure gap at 20 mm from top of door) 
C Window insertion depth at roof line/window parallelism 

(make measurement at 3.5 in. and 16 in. from B-pillar edge) 


0013076 


Fig. 17. 2-door window adjustment positions. 


NOTE — 

«In some models covered in this manual, it is not es- 
sential to remove the side-impact airbag to access in- 
ternal door components. However, the procedure is 
recommended for safety reasons. 


* After each adjustment step, fully lower and raise win- 
dow and check adjustment before going on to the next 
step. 


¢ if parts of the front window mechanism were replaced, 
make sure initial adjustments are in the center of their 
travel range. Once the glass is installed, position glass 
to the rear guide rail as shown in Fig. 18. 


4. To set window preload B (See Fig. 19.): 


¢ Measure up 20 mm (0.75 in.) from top of door and 
mark position on glass. 

¢ Close door just until top of glass contacts seal. 

* Measure gap between glass (at 20 mm mark) and win- 
dow seal. 

* If adjustment is necessary, move bottom of window 
guide in or out to correct. See Fig. 20. 

¢ If further adjustment is needed, move bottom of win- 
dow in or out by sliding guide bracket. Refer to Fig. 18. 


Preload Gap 

¢ B (Refer to Fig. 19.) 
COUPE shai cee eR ee ated aces 8 mm (0.32 in.) 
Convertible ................0005- 3 mm (0.12 in.) 


DooR WINDOWS’ 512-9 


0013153 
Fig. 20. Rear guide rail lower mounting bolts in bottom of door (ar- 
rows). 


5. To set insertion depth A (Refer to Fig. 17.): 
0073186 


Fig. 18. Rear guide rail to rear guide bracket initial adjustment. Top * Lower window about 10 in. to access window bracket 


should be set at 30 mm (1.2 in.) from glass to stud center; at rear guide. If necessary, temporarily reconnect bat- 
bottom should be set at 34 mm (1.3 in.) from glass to stud tery cable. : 
center. * Loosen guide rail bracket and/or rear guide rail mount- 
ing bolts and reposition window left to right. See Fig. 
21. or Fig. 22. 
Pretoad B Fully close and align window. Check that glass enters 
Coupe: 8 mm window seal to the specification listed. 
Convertible: 3 mm ¢ When adjustment is correct, tighten loosened fasten- 
; = — ; ers. 


ENE 0013079 
Fig. 19. With top of glass against door seal (top arrow), measure pre- Fig. 21: se Perna ees pies rie oe bee 
load B at 20 mm (0.75 in,) above too of door glass fore/aft. Holes in bracket are elongated to allow for 


small amounts of adjustment. 


WINDOW SERVICE, 2-DOOR MODELS 


512-10 DOOR WINDOWS 


¢ Raise window. Loosen rear bolt at regulator support 
arm (5mm Allen wrench). See Fig. 24. Align window 
| parallel to roof line by moving support arm up or down. 
Tighten arm bolt. 

* Lower window and remove rubber plugs at bottom of 
door. If necessary, temporarily reconnect battery ca- 
ble. 

¢ Adjust front and rear limit stops so that window retracts 
into window seal as specified. See Fig. 25. 

¢ Raise window to check adjustment. 

¢ Push regulator stop fully forward and tighten bolt. 

¢ Close door and check window operation. 


0013078 
Fig. 22. Move window fore/aft at rear guide rail top mounting bolts (ar- 


_ tows). i 
eh 
eee 
Insertion Depth : 
° A (See Fig. 17.) -......-.... 1-1.5 mm (0.04-0.6 in.) 
6. To set insertion depth C (Refer to Fig. 17.): 0013077 
« Lower window slightly. Loosen stop at window regula- Fig. 24. Use 5mm Allen socket to loosen mounting boit at support 
tor motor. See Fig. 23. bracket (arrow) and slide bracket up or down to adjust win- 
dow position at roof line. (Allen bolt head faces outside of 
door.) 


CAUTION — 
* Recheck preload gap B (step 4). Excessive pre- 
load could cause window to shatter. 


¢ The fully closed window must not contact the rain 
gutier when opening the door (in the event the 
“close with door shut” feature is faulty or the bat- 
tery is dead). 


7. Use new mounting bolts when reinstalling the side-im- 
pact airbag to the door (where applicable). Reset SRS 
warning light and clear SRS fault memory using special 
test equipment. See 721 Airbag System (SRS). 


8. Replace door panel, rubber door plugs and outside (o) 
door motding. 5 


9. Re-initialize window regulator motors as described ear- 


0013075 : 
lier. 


Fig. 23. Window regulator stop (arrow). 


WINDOW SERVICE, 2-DOOR MODELS i 


DOOR WINDOWS’ 512-11 


0013070 
Fig. 27. Rear vent latch screws on C-pillar and on window (arrows). 


3. Remove front seat belt sliding anchor trim at B-pillar 
(door post), and remove anchor nut. See Fig. 28. 


0013080 


Fig. 25. Reach through door bottom to adjust window limit stops. 
Rear stop being adjusted. 


Rear vent window or vent latch, 
replacing (2-door models) 


1. Remove C-pillar (rear roof pillar) trim. See Fig. 26. 


Fig. 28. B-pillar seat belt anchor trim (arrow). ul 


4. Pull off sliding anchor adjusting knob. Partiafly pull 
away door edge and vent window trim strips and re- 
move top B-pillar plastic trim. 


5. Remove seat belt sliding anchor. See Fig. 29. 


6. While supporting window, remove its B-pillar mounting 
fasteners. See Fig. 30. 


7. Installation is reverse of removal. Keep in mind the fol- 


** 9013069 lowing: 
Fig. 26. C-pillar trim shown removed. Peel off window sealing trim and * Plastic sealing washers must be installed between 
then unclip pillar trim piece. Unplug interior light socket (ar- glass and body on forward glass mounting studs. 
row, * Reinstall sealing washers on both sides of glass at rear 


latch attachment. 
2. Remove window latch screws at C-pillar. See Fig. 27. 


WINDOW SERVICE, 2-DOOR MODELS 


512-12 DooR WINDOWS 


Tightening Torques 
¢ Latch to vent window (M5 screw)..... 6 Nm (53 in-{b) 
* Seat belt anchor nut.............. 31 Nm (23 ft-lb) 
¢ Seat belt sliding anchor 

mounting bolts ................6. 24 Nm (17 ft-lb) 
¢ Vent window to body (M6 nut) ..... 6.2 Nm (55 in-Ib) 


WINDOW REGULATOR SERVICE 


Door window regulator and motor, 
removing and installing 


This procedure applies to front or rear door windows. 


1. Remove door panef and vapor barrier as described in 
411 Doors. 


WARNING — 

* Some 1997 and alf 1998 model year cars are 
equipped with front side-impact airbags in the 
front doors. Whenever servicing the doors or win- 

0013071 dows on cars with front side-impact airbags, al- 

Fig. 29. Seat belt sliding anchor mounting bolts on B-pillar (arrows). ways disconnect the negative (—) battery cable. 

Note door post and vent window trim strips peeled away. See 721 Airbag System (SRS) for cautions and 
procedures relating to the airbag system. 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


2. Remove door glass as described earlier in this section. 


3. Remove inside door handle. See Fig. 31. 


4. Disconnect wiring connector to power window motor. 


5. Remove regulator mounting bolts or drill out rivets. See — 
Fig. 32. ig 


0013193 
0013072 Fig. 32. Front window regulator mounting fasteners (arrows). 


Fig. 30. Vent window mounting nuts on B-pillar (arrows). 
6. Remove regulator assembly from door. 


WINDOW REGULATOR SERVICE 
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DoorR WINDOWS) 512-13 


i >. > 


0013073 


Fig. 31. Inside door handle. Remove screw A, then unhook from rod 
B. 


7. Unbott power window motor from rear of regulator. 


NOTE — 

Some of the window regulators are mounted to the 
doors with rivets. The rivets must be drilled out. During 
installation, M6 x 10 bolts and self-locking nuts can be 
substituted. 


8. Installation is reverse of removal. 


* Adjust door window as described earlier. 
¢ Re-initialize window regulators as described earlier. 


Tightening Torques 
* Window regulator to door............ 9 Nm (7 ft-lb) 


¢ Window motor to regulator........... 5 Nm (4 ft-lb) 


WINDOW REGULATOR SERVICE 


INTERIOR TRIM 513-1 


513 Interior Trim 


GENERAL i i55dice dues state debeeiens 513-1 
CENTER CONSOLE. ................... 513-1 

Center console, removing and installing..... 513-1 
GENERAL 


This repair group covers interior trim removal and installa- 
tion procedures. For removal and installation of interior 
switches, including interior lighting equipment, see 612 
Switches and Electrical Accessories. 


Most of the interior trim and finish panels are clipped or 
screwed into place. Many of the trim retaining clips are de- 
signed to be used only once. When removing trim that is held 
in place with clips, itis a good idea to have spares on hand be- 
fore beginning the job. , 


CENTER CONSOLE 


The front section center console houses the Multi-Informa- 
tion Display (MID) module, the front ashtray and cigarette 
lighter, shifter lever, power window switches and the hazard 
warning switch. The rear center console section houses the 
ashtray(s) and covers the emergency brake cable ends. 


Center console, removing and installing 
1. Disconnect negative (—) cable from battery and cover 
terminal with insulating material. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove shifter boot or selector lever cover. See 250 
Gearshift Linkage. 


3. Remove rear ashtray retaining screws to take out ash- 
tray. Remove rear console retaining screw under ash- 
tray. 


DASHBOARD.......................... 513-2 
Glove compartment, removing and installing. .513-2 


Lower left dash panel, 
removing and installing................. 513-2 


Dashboard, removing and installing......... 513-3 


4. Remove Multi-Information Display module. See 620 In- 
struments. 


5. Remove hazard warning switch and power window 
switches by pushing up and out from below. 


6. Remove lower left dashboard panel and glove compart- 
ment as described later in this repair group. 


7. Remove retaining screw under hazard light switch. Pull 
rear console back and remove retaining nut at back of 
front console. See Fig. 1. 


0013154 
Fig. 1. Console retaining screw. t= 


8. Take out rear console first, then front console. 


CENTER CONSOLE “= 
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513-2 INTERIOR TRIM 


DASHBOARD 


Dashboard removal is a complex operation, involving dis- 
connection and dismantling of a number of electrical and dash 


structural components. 


The BMW E36 is equipped with SRS airbags mounted in 
the steering wheel, in the dashboard (1994 and later) on the 
passenger side, and in the front doors (1997 and later). Air- 
bags units are pyrotechnic devices and should be treated with 
extreme caution. Improper handling of the airbags could 


cause serious injury. 


WARNING — 
¢ The BMW Supplemental Restraint System (SRS) 


is complex and special precautions must be ob- 
served when servicing. Serious injury may result 
if system service is attempted by persons unfa- 
miliar with the BMW SRS and its approved ser- 
vice procedures. BMW specifies that all 
inspection and service should be performed by an 
authorized BMW dealer. 


¢ Before performing any work involving the steering 


wheel or interior trim in the vicinity of the airbags, 
disconnect the negative (—) battery cable. See 
721 Airbag System (SRS). 


¢ SRS contains a back-up power supply within the 
SRS control module. A 10 minute discharge peri- 
od should be allowed after the battery cable has 
been disconnected. 


Glove compartment, 
removing and installing 


1. 


2. 


Open glove compartment door. 


Remove glove compartment mounting screws. See 
Fig. 2. 


. Pull glove compartment out, disconnecting electrical 
harness connectors as necessary. 


. Installation is reverse of removal. 


DASHBOARD 


0013107 


Fig. 2. Glove compartment mounting screws (arrows). 


Lower left dash panel, 
removing and installing 


1. Remove lower dash panel retaining screws. See Fig. 3. 


9013155 
Fig. 3. Lower left dash panel retaining screws (arrows). 


2. Pull lower dash panel left and back to disengage from 
driver’s footwell retaining clips. 


3. Installation is reverse of removal. 


INTERIOR TRIM 513-3 


Dashboard, removing and installing 


1. Disconnect negative (-) cable from battery and cover 
terminal with insulating material. 


CAUTION — 


Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


2. Remove center console as described earlier. 
3. Remove glove compartment as described earlier. 


4. Remove lower left dash trim piece as described above. 
Remove lower right dash trim panel. See Fig. 4. 


eae 


0013158 
Fig. 4. Lower right dash trim piece retaining screw (arrow). 


5. Remove driver and passenger airbags. See 721 Air- 
bag System (SRS). 


WARNING — 


Store the removed airbags in a safe place. Position 
the airbags facing up. 


6. Remove steering wheel. See 320 Steering and Wheef 
Alignment. 


7. Remove driver side knee bolster. See Fig. 5. 


8. Remove instrument cluster. See 620 Instruments. 


_ 0012659 
Fig. 5. Driver side knee bolster mounting bolts (arrows). 


9. Remove headlight switch. Remove turn signal and 
windshield wiper/washer stalk switches. See 612 
Switches and Electrical Accessories. 


10. Remove A/C control head and module. See 640 Heat- 
ing and Air Conditioning. 


11. Remove radio. See 650 Radio. 


12. Remove A-pillar (windshield pillar) trim on left and right 
sides. See Fig. 6. 


0013156 


Fig. 6. A-pillar (windshield pillar) trim removal. Right side shown, left 
is similar. 


DASHBOARD 


513-4 INTERIOR TRIM 


13. Remove reinforcement bar below steering column and 
remove steering column shear bolts. Lower steering 
only slightly and support steering column. See Fig. 7. 


0012642 


Fig. 7. Reinforcement bar bolts (arrows). Shear (headless) bolts at 
steering column will have to be drilled out and replaced dur- 


ing reinstallation. 


WARNING — 

Lower steering column only enough to facilitate re- 
moval of the dashboard. The steering column sup- 
ports and swivel spindles can be damaged if the 
column is lowered too much. 


14. Remove glove compartment support frame. See Fig. 8. 


0012643 


Fig. 8. Glove compartment support frame bolts (arrows). 


15. Carefully pry out defroster outlets (left and right sides) 
at base of windshield. Remove screw below each out- 


let. See Fig. 9. 


DASHBOARD 


0013157 


Fig. 9. Windshield defroster outlet being lifted off (arrow). 


16. Remove mounting bolts on left and right ends of dash- 
board. See Fig. 10. 


ee 


0013159 
Fig. 10. Dashboard mounting bolt (arrows). Left side shown, right is 
similar. Some models may have may have two bolts on each 


side. 


17. Lift instrument panel off slowly, making sure all harness 
connectors and wiring are disconnected. 


18. Installation is reverse of removal. 


CENTRAL LOCKING AND ANTI-THEFT 515-1 


515 Central Locking and Anti-Theft 


GENERAL..................00000 0000 515-1 Luggage compartment locking actuator, 
removing and installing................. 515-6 
gist HANDLES AND LOCKS pecs 515-1 LOCKING SYSTEM AND 
ront door lock, removing and installing... .. 515-1 
Front door handle, removing and installing. .. 515-3 ELECTRONIC IMMOBILIZATION ........ cha 
Rear door lock, removing and installing ..... 515-4 Central Locking System (ZVM) ..........-. 515-7 
Rear door handle, removing and installing... 515-5 Central Body Electronics (ZKE IV).......... 515-8 
Door striker, replacing...........0.sseee: 515-6 Electronic Immobilization System (EWS)... .. 515-8 
EWS II control module, replacing.......... 515-10 
LOCKING ACTUATORS................ 515-6 Ring antenna, replacing................. 515-10 
Door Locking Actuator ...............005 515-6 EWS II transmitter/receiver module, 
replacing... 6.2... ee cee 515-11 
GENERAL 3. On cars with side-impact airbags, disconnect negative 


(-) cable from battery, then remove airbag module. 
This section covers repair information for the central locking 


and the anti-theft systems. Keep in mind that E36 cars are CAUTION — 

equipped with sophisticated and self-diagnostic electrical sys- Prior to disconnecting the battery, read the battery 
tems. When experiencing malfunctions relating to the central disconnection cautions given at the front of this 
locking or the anti-theft system, it is recommended that the manual on page viii. 


system be diagnosed using the BMW service tester (DIS). 
This advanced diagnostic tool can usually pinpoint electrical 
faults quickly and safely. Consult an authorized BMW dealer. 


NOTE — 


In some models covered in this manual, it is not essen- 
tial to remove the side-impact airbag to access internal 


NOTE — door components. However, the procedure is recom- 
Additional general electrical information can be found mended for safety reasons. 

in 610 Electrical Component Locations and Electri- ' 

Sal Wirthg Diagrams. 4. Disconnect harness connector from window motor to 


prevent accidental operation. 
DOOR HANDLES AND LOCKS 5. On 4-door cars: Peel back rubber window guide from 
rear guide rail. Remove guide rail mounting bolt at bot- 


7 H H tom. Unceli iring f ide rail and pull guide rail 
Front door lock, removing and installing 9 rif. ay wing em ae rari oe 


1. Remove front door panel and vapor barrier as de- 
scribed in 411 Doors. 


NOTE — 


The top of the guide rail is “hooked” to the door sheet = 
WARNING — metal. = 
Some 1997 and all 1998 cars are fitted with side-im- : 
i in the front doors. When servicing the 
macnn cars with front side-impact ni al- 6. Remove inside door handle retaining screw. Discon- 
ways disconnect the negative (—) battery terminal. nect inside handle from linkage and remove. See Fig. 
See721 Airbag System (SRS) for cautions and pro- 2. 


cedures relating to the airbag system. i 
7, Cut wire ties and remove door lock electrical harness con- | 
2. Raise door window completely. nector. Remove door lock mounting screws. See Fig. 3. i= 


8. Working inside door, disconnect outside door handle 
and lock cylinder linkage from door lock. Remove lock 
from inside door. See Fig. 4. 


DOOR HANDLES AND LOCKS “= 
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515-2 CENTRAL LOCKING AND ANTI-THEFT 


“oe 


ee 


0011686 


Fig. 1. 4-door cars: Remove lower retaining bolt at base of window Fig. 3. Front door iock mounting screws (arrows). 
rear guide rail and pivot rail out of door. 


4 


0012685 
Fig. 4. Pry out lock linkage (A) from plastic retainer. Lift door lock 

mechanism slightly to remove latching pin from lock gate (B). 
0013073 Door lock mechanism shown removed from door. 


Fig. 2. Inside door handle retaining screw (A) Unhook linkage from 
handle at B. 


9. Installation is reverse of removal, noting the following: 


* Install lock mounting bolts with Loctite® 270 or equiva- 
lent thread-locker. 

* Reconnect power window motor harness connector. 

* Use new mounting bolts when reinstalling the side-im- 
pact airbag to the door (where applicable). 

* Secure wire harnesses with wire ties. 

* Check function of door lock and window mechanism 
before reinstalling inner door panel. 


Tightening Torques 
* Door lock to door ...-..........4.. 9 Nm (80 in-ib) 
¢ Window guide to door ............ 10 Nm (89 in-Ib) 


DOOR HANDLES AND LOCKS 


CENTRAL LOCKING AND ANTI-THEFT: 515-3 


Front door handle, removing and installing 


1. Close door window completely. 


2. Remove front door panel and vapor barrier as de- 
scribed in 411 Doors. 


WARNING — 


Some 1997 and all 1998 cars are fitted with side-im- 
pact airbags in the front doors. When servicing the 


door handles on cars with front side-impact airbags, 
always disconnect the negative (—) battery terminal. 
See721 Airbag System (SRS) for cautions and pro- 
cedures relating to the airbag system. 


3. On cars with side-impact airbags, disconnect negative 
(—) cable from battery, then remove airbag module. 


0011681 
CAUTION — Fig. 5. Insert screwdriver into access hole and push locking plate 


; : F forward (arrow) to release exterior handle trim. 
Prior to disconnecting the battery, read the battery : 


disconnection cautions given at the front of this 
manual on page viii. 


NOTE — 

In some models covered in this manual, it is not essen- 
tial to remove the side-impact airbag to access internal 
door components. However, the procedure is recom- 
mended for safety reasons. 


4. Remove door lock as described earlier. 


5. Remove window as described in 512 Door Windows. 


CAUTION — 0011682 


On models with side-impact airbags, removing/in- Fig. 6. Door handle retaining pin (A) and lock collar nut (B). Door 
Stalling the front window requires that the battery handle trim shown removed. 


cable be reconnected with the side-impact airbag 


disconnected. This will set a fault code in the SRS : 
control module, turn on the SRS warning light, 10. Remove door handle from door by angling out of door 


and disable the SRS system until the fault memo- cavity. Removed door handle assembly is shown in Fig. 
ry is cleared using special SRS test equipment. Ts tl 


6. Pry out access plug in end of door. Use screwdriver 
through access hole to slide exterior trim locking plate 
into released position. See Fig. 5. Remove door handle 
exterior trim piece. 


7. Working inside door, remove locking clip for door han- 
die retaining pin and push pin out. 


8. Working inside door, disconnect electrical harness con- 
nector at door handle. Twist plastic connector bracket 


to remove from door handle. 0012684 


Fig. 7. Door handle harness connector (A); retaining pin locking clip 
9. Working at door exterior, remove handle collar nut (B); exterior trim locking plate (C). Handle assembly shown re- 
while supporting handle. See Fig. 6. moved from door. 


DOOR HANDLES AND LOCKS = 


515-4 CENTRAL LOCKING AND ANTI-THEFT 


11. Installation is reverse of removal. Keep in mind the fol- 4. Remove screws mounting bottom of window rear track 
lowing: to door. See Fig. 9. 


* Make sure rubber seal for handle is correctly posi- 
tioned before tightening mounting fasteners. 

¢ Install exterior trim piece and then use a hooked tool to 
pull locking plate into locked position. Make sure door 
handle trim contacts body evenly before locking trim 
in place. 

* Use new mounting bolts when reinstalling the side-im- 
pact airbag to the door (where applicable). Reset SRS 
warning light and clear SRS fault memory using spe- 
cial test equipment. See 721 Airbag System (SRS). 

« Reconnect all harness connectors (including power 
window motor) before installing door panel. 

« Secure wire harnesses with wire ties. 

* Adjust and reinitialize windows. See 512 Door Win- 

_ dows. 


Tightening Torque 
* Collar nut to door handie.......... 10 Nm (89 in-Ib) 


Fig. 9. Rear window track lower fasteners (arrows). 


Rear door lock, removing and installing 5. Remove window rear track top screw and move track 


ide. Fig. 10. 
1. Remove rear door panel and vapor barrier as described anibevees tlg.10 


in 411 Doors. 


2. Remove window from rear door as described in 512 
Door Windows. 


3. Disconnect and remove inside door handle. See Fig. 8. 


0013085 


Fig. 10. Rear window track top screw (arrow). 


6. Remove screw from lock button linkage rod retainer. Lift 
rod out of retaining clip. See Fig. 11. 


7. Disconnect door lock harness connector. 


8. Remove door lock screws. See Fig. 12. 


9. Move lock up slightly to disengage from exterior handle 
linkage. Remove !ock from inside door. 


0013073 
Fig. 8. Inside door handle retaining screw (A) Unhook linkage from Hay 
handle at B. fa 
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Rear door handle, removing and installing 


1. Remove rear door panel and vapor barrier as described 
in 411 Doors. 


2. Remove window from rear door as described in 512 
Door Windows. 


3. Remove door lock as described earlier. 


4. Pry out access plug in end of door. Use screwdriver 
through access hole to slide exterior trim locking plate 
into released position. See Fig. 13. Remove door han- 
die exterior trim piece. 


0011688 
Fig. 11. Rear coor lock button linkage rod retainer (A), rod retaining 
clip (B), and harness connector (C). 


0011681 


0011687 
Fig. 13. Insert screwdriver into access hole and push locking plate 


Figs 12: Real sochtoch Moun screws (arrows): forward (arrow) to release exterior handle trim 


10. Installation is reverse of removal. Keep in mind the fol- 5. Remove door handle mounting screws while support- 

lowing: : ing handle. See Fig. 14. 

* Install lock mounting bolts with Loctite® 270 or equiva- 
lent thread-locker. 

¢ Reconnect power window motor harness connector 
before installing door panel. 

¢ Secure wire harnesses with wire ties. 

¢ Adjust window as described in 512 Door Windows. 


Tightening Torque 
¢ Door lock to door..............05- 9 Nm (80 in-lb) 


0011684 


Fig. 14. Rear door handle mounting screws (arrows). 
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Lock Be3 


6. Remove door handle assembly from inside door. 


7. Installation is reverse of removal. Keep in mind the fol- 

lowing: 

¢ Make sure rubber seal for handle is correctly posi- 
tioned before tightening mounting fasteners. 

¢ Install exterior trim piece and then use a hooked tool to 
pull locking plate into locked position. Make sure door 
handle trim contacts body evenly before locking trim 
in place. 

¢ Reconnect all harness connectors (including power 
window motor) before installing door panel. 

« Secure wire harnesses with wire ties. 

* Adjust window as described in 512 Door Windows. 


Tightening Torque 
* Rear door handle mounting screws . . 10 Nm (89 in-Ib) 


Door striker, replacing 


The door striker contains an electrical contact switch. If the 
switch is faulty, the striker must be replaced. To remove the 
striker, remove the mounting bolts. Disconnect the harness 
connector from the striker. 


NOTE — 

If the striker backup plate falls into the body cavity, it 
can be retrieved after removing the inside trim from the 
B-pillar (door-post pillar). 


Tightening Torque 
¢ Striker plate to body pillar.......... 28 Nm (20 ft-lb) 


LOCKING ACTUATORS 


Door Locking Actuator 


The front door lock mechanism and actuator are shown in 
Fig. 15. The rear door lock and actuator are similar. The lock 
must first be removed, as described earlier, to replace the ac- 
tuator. 


NOTE — 

¢ If just one of the central locking drives does not oper- 
ate, the locking linkage could be frozen or stiff enough 
to prevent actuation of the drive. Try remove the inte- 
rior door panef and lubricating the locking linkage as 
the first step. 


¢ The actuator is not serviceable and must be replaced 
if defective. 


LOCKING ACTUATORS 


Connections to 
door handle 


~ 


Attaching 
pin 


Lock 


mechanism 


0012082 


Fig. 15. Front door lock mechanism and related parts. Rear lock 
mechanism is similar. 


Luggage compartment locking actuator, 
removing and installing 


1. Raise trunk lid. Remove too! kit and trunk lid trim panel. 
See Fig. 16. 


0013162 
Fig. 16. Trunk lid trim and tool kit retaining screws and clips (arrows). 


2. Disconnect actuating rod from lock. See Fig. 17. 


3. Unplug two wiring connectors from actuator. See Fig. 
18. 


NOTE — 
The actuator is adjustable. Matchmark the attaching 
screws before removal. 


4. Remove actuator attaching screws. Pull actuator back- 
wards from behind metal shield to remove. 


5. installation is reverse of removal. Align actuator screws 
with matchmarks during installation. 
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Fig. 17. Pull off luggage compartment lock actuating rod in the direc- 
tion of arrow. 


0012283 


Fig. 18. Luggage compartment actuator wire connectors and attach- 
ing screws (arrows). 


LOCKING SYSTEM AND 
ELECTRONIC IMMOBILIZATION 


The central locking system uses electrical lock actuators at 
each door and at the trunk lid. The locking system can be ac- 
tuated by either front door lock or by the luggage compartment 
lock. On some 1994 and later cars, an additional remote con- 
trol key pad can also be used to activate the lock and anti-theft 
systems. 


When the key is turned to the lock position, a micro-switch 
signals a central control module to lock all doors, luggage 
compartment, gas tank flap and, in later convertibles, the 
glove box lid. Where applicable, this also arms the anti-theft 
system. 


NOTE — 

The central locking system responds to accidents via 
an impact (inertia) switch. When this function is activat- 
ed, the doors are automatically unlocked and the haz- 
ard warning lights and interior lights are turned on. The 
impact switches are mounted in the left and right foot- 
wells behind the speaker grilles. 


Central Locking System (ZVM) 


Different versions of the central locking control have been 
used in the E36 cars. In early production cars (model years 
1992 and 1993), the focking system is controlled through the 
central locking module. This system is referred to as ZVM. 


In this system, three microswitches are operated via the door 
lock cylinder at each front door. Turning the key approximately 
45° (position 1) operates the door locking microswitch. Tuming 
the key approximately 90° (position 2) actuates the double locking 
microswitch. Tuming the key approximately 45° in the opposite di- 
rection through position 0 actuates the unlocking microswitch and 
deactivates the alarm system (position 3). See Fig. 19. 


0011762 
Fig. 19. ZVM door fock cylinder positions. 


CAUTION — 
Do not engage double locking position with pas- 


sengers in the car unless the master key is avail- 
able. The door cannot be opened from outside or 
inside without the master key. 


NOTE — 


In case of a discharged battery, the car can still be 
locked or unlocked using the key. 
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Central Body Electronics (ZKE IV) 


Beginning with vehicles produced 9/93 (model year 1994), 
the central locking system was integrated with sunroof and 
window closure into the Central Body Electronics (ZKE IV) 
(generation four) system. The control module for this system 
is mounted in front of the glove compartment. 


In this system two microswitches are operated via the door 
lock cylinder at both front doors. Turning the key approximate- 
ly 45° (position 1) operates the door locking microswitch and 
activates the alarm system. Holding the key in that position 
also closes any open windows and the sunroof. 


Turning the key approximately 45° in the opposite direction 
through position 0 actuates the unlocking microswitch and de- 
activates the alarm system (position 2). See Fig. 20. 


Fig. 20. ZKE !V door lock cylinder positions. 


LOCKING SYSTEM AND ELECTRONIC IMMOBILIZATION 


Electronic Immobilization System (EWS) 


The electronic anti-theft system known as EWS was first in- 
troduced in January 1994. The early version of the system 
uses a starting inhibition module to interrupt the ignition, the 
fuel injection and the starter motor. This system is activated 
and deactivated by the central locking system. The control 
module for the system is installed under the left side of the 
dashboard. 


Starting with models built since January 1995, E36 cars 
come equipped with a sophisticated coded electronic immobi- 
lization system called EWS II. For a schematic of the system, 
refer to Fig. 21. 


NOTE — 

The EWS II system is also sometimes referred to as the 
Driveaway Protection System or the electronic immobi- 
lization system. 


On EWS II equipped cars, the ignition key is embedded with 
a computer chip and permanently encoded. A primary code is 
programmed into the key and into the vehicle itself. A second- 
ary code is changed every time the vehicle is started. If the key 
code and EWS || control module code do not match, the en- 
gine management control module and the starter are dis- 
abled. EWS II ignition keys cannot be duplicated. 


The system is designed to have up to ten keys and only an 
authorized BMW dealer can provide replacement keys. 


NOTE — 

It is possible to damage the electronic circuitry in the 
key, rendering it unusable. In that case, a new key 
should be purchased and initialized by an authorized 
BMW dealer. 
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Fig. 21. EWS li system. 


LOCKING SYSTEM AND ELECTRONIC IMMOBILIZATION 


[in 

L — 

ag 

a 
= 


515-10 CENTRAL LOCKING AND ANTI-THEFT 


EWS II control module, replacing ae 


1. Disconnect negative (—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page vili. 


2. Remove glove compartment as described in 513 Inte- 
rior Trim. ee ey 


8. Remove EWS II control module harness connector. S 
Pull module out of bracket. See Fig. 22. 


NOTE — 0012543 

The EWS II module should be identified with EWS II Fig. 23. Steering column cover retaining screw (arrow). 

markings. 

4. insaliation Wiavere-OrienGel 3. Remove lower left dash trim panel as described in 513 
Interior Trim. 

Ring antenna, replacing 4. Cut off wire ties holding wiring harness to steering col- 

; . umn. 

1. Disconnect negative (—) cable from battery. ; 

5. Gently pry off ring antenna from ignition switch. 

CAUTION — 

Prior to disconnecting the battery, read the battery 6. Unplug ring antenna harness from EWS I! transmit- 


disconnection cautions given at the front of this ter/receiver module as described below. 
manual on page viii. 


7. Installation is reverse of removal. 


2. Remove lower steering column cover. See Fig. 23. 


DME 


EWS Il control 
contro! module 
module 


receiver Ring I 


key 
module antenna 
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Fig. 22. Location of EWS I! components. 
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EWS II transmitter/receiver module, 
replacing 


4. Disconnect harness connector from transmitter/receiv- 


er module. Unclip module from panel. See Fig. 25. 
1. Disconnect negative (-) cable from battery. 


CAUTION — 


Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove lower left dash trim panel and knee bolster as 
described in 513 Interior Trim. 


3. Unclip auxiliary relay panel under steering column and 


lower it to access relays and harness connectors. See 
Fig. 24. 


0013035 


Fig. 25. Position of EWS II transmitter/receiver module (A) on left side 
auxiliary relay panel. 


5. Installation is reverse of removal. 


- 0013164 
Fig. 24. Lowering the left side auxiliary relay panel. 
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SEATS 520-1 


520 Seats 


Rear seat cushion and backrest, 

removing and installing 

(fixed seat back models)................ 520-5 
Rear seat cushion and backrest, 

removing and installing 

(fold-down seat back models)............ 520-5 
Rear seat backrest side section, 

removing and installing 

(fold-down seat back models)............ 520-6 


GENERAL..........................2. 520-1 
FRONT SEATS...................2005- 520-1 
Front seat, removing and installing......... 520-1 
Manual Front Seat Assembly ............. 520-3 
Power Front Seat Assembly.............. 520-4 
REAR SEATS.................00000 ees 520-5 
GENERAL 


This repair group covers removal and installation of the 
front and rear seats. 


FRONT SEATS 


The front seats installed in E36 cars come in either manual 
or electrically powered versions. Cloth, vinyl and leather ver- 
sions are offered. M3 sport seats have extra bolsters on the 
sides of the seat-back, a thigh support bolster, and extra con- 
trols for seat inclination. 


Seat removal and installation is similar for all versions. Seat 


disassembly differs in details among the many models of 
seats. 


Front seat, removing and installing 
1. Move seat to full forward position and raise it as far as 
possible. Remove two mounting bolts at rear of seat 
rails. See Fig. 7. 


2. Move seat to full rear position, keeping it raised. 


3. Disconnect negative (—) cable from battery. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


0013165 
Fig. 1. Front seat rear mounting bolts (arrows). ij 


4. Remove plastic caps from front mounting nuts, and 
then remove mounting nuts. See Fig. 2. 


WARNING — 


Deactivate front seat belt lock tensioners before 
proceeding to next step. See 720 Seat Belts. 


NOTE — 
Use a blanket to protect door sill from scuffing by seat 
rail during seat removal. 


FRONT SEATS &— 
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0013216 


Be 


0013166 


Fig. 2. Front seat front mounting nut (arrow). Fig.2. Saat bait mounting bott (arrow) 


5. On 2-door cars: unhook seat belt from guide on seat F 
9 9. Installation is reverse of removal. Keep the following in 


a mind: 
6. Tilt seat back to access and unplug electrical harness *¢ Use wire ties or equivalent means to keep seat har- 
connectors. Cut or untwist wire ties as necessary. ness wiring from being exposed to fraying. 
¢ Reactivate front seat belt locks. 
7. On 4-door cars: Unbolt seat belt from seat frame. See * Start all seat mounting bolts. 
Fig. 3. * Tighten seat mounting fasteners in this sequence: in- 


ner front; outer front; inner rear, outer rear. 
8. Remove seat from car. 


Tightening Torque 
¢ Front seat to floor ............04. 55 Nm (41 ft-lb) 


FRONT SEATS = 
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Manual Front Seat Assembly 


The non-power seat in E36 cars is shown disassembled in 
Fig. 4. Component replacement is possible once the seat has 
been removed from the vehicle as described earlier. 


1. Backrest padding 4. Seat adjustment controls 7. Seat frame 
2. Backrest frame 5. Seat adjustment cables 8. Seat cushion 
3. Backrest release lever (two-door) 6. Seat tilt control (M3 only) 9. Knee bolster (M3 only) 


Fig. 4. Construction of non-power front seat. 
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Power Front Seat Assembly 


The power seat in E36 cars is shown disassembled in Fig. 
5. Component, actuator and drive cable replacement is possi- 
ble once the seat has been removed from the vehicle as de- 
scribed earlier. 


0013094 


. Backrest frame . Lumbar support (to 9/94) 11. Seat track 

. Seat frame . Vertical adjustment (rear) 12. Seat tilt motor 

. Backrest release lever (two-door) . Backrest adjustment gearbox 13. Tilt motor gearbox 

. Backrest release lever cable _ . Backrest adjustment motor 14. Forward/backward driveshafts 
. Lumbar support (from 9/94) 0. Wiring harness 15. Forward/backward motor 


Fig. 5. “Construction of power front seat. 


4 
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REAR SEATS 2. Remove bottom seat belt anchor bolts. See Fig. 7. 


NOTE — 
Be sure to note relative positions of metal belt-end an- 
chors in order to reassemble correctly. 


Rear seat cushion and backrest, 
removing and installing 
(fixed seat back models) 


1. Pull front of bottom cushion up and out of clips. 


NOTE — 
Remove rear headrests, if equipped. 


2. Fold down center armrest and remove bolts from be- 
hind arm rest. 


3. Slide seat back up off holders. Then slide to side to 
clear seat belts. See Fig. 6. 


0013167 
Fig. 7. Rear seat belt anchor bolt under rear seat cushion (arrow). 


3. Tilt backrests forward and unclip plastic cover. See Fig. 
8. 


= 
, 


Fig. 6. To remove rear seat, remove bottom cushion. Remove bolts 
(A) behind center armrest. Slide seat back up off holders, 
then forward. 


Rear seat cushion and backrest, 
removing and installing 
(fold-down seat back models) 


1. Pull front of bottom cushion up and out of clips. 


NOTE — 


Remove rear headrests, if equipped. 


0013176 
Fig. 8. Rear seat back mounting cover plate at base of seat back. 


REAR SEATS 


520-6 SEATS 


4. Push spring-loaded lock back and unclip seat back. Rear seat backrest side section, 
Sep Fig..2. removing and installing 
(fold-down seat back models) 


1. Pull front of cushion up and out of clips. 


2. Fold down rear seat backrest. 


3. Lift backrest side section up and out. See Fig. 10. 


0013177 


Fig. 9. Push spring-loaded clip back (arrow). 


5. Installation is reverse of removal. Make sure backrest 
locks at top seat belt connection. 


0013175 
Fig. 10. Remove backrest side section by lifting out (A) and up (B}. 


4. installation is reverse of removal. 
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540 Sunroof 


GENERAL ...................00-0cvuee 540-1 
SLIDE-TILT SUNROOF................. 540-2 
GENERAL 


The electrically-operated slide-tilt sunroof is controlled by a 
set of cables that move the sunroof panel along guide rails 
when the motor is operated. The sunroof can be adjusted 
without removing it from the car. Replacement of the sunroof 
liner or components such as the cable assembly require that 
the sunroof panel be removed. 


The components of the slide-tilt sunroof are shown in Fig. 1. 


1. Sunroof panel 5. Cable 
2. Wind deflector 6. Motor 
7. Liner 
8. Lever 


Fig. 1. Slide-tilt sunroof assembly. 


Sunroof panel, emergency closing.......... 540-2 

Sunroof panel, adjusting ................. 540-2 

Sunroof motor, removing and installing...... 540-3 
NOTE — 


¢ Be sure to check the drains in the front corners of the 
sunroof carrier if water is entering the car through the 
headiiner. 


* Removal and repair of the sunroof and other compo- 
nents inside the roof cavity is beyond the scope of this 
manual. 


0013097 


9. Lever 
10. Seal 
11. Center rail 
12. Seal 


GENERAL 
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SLIDE-TILT SUNROOF oe 


The hex key for manually (emergency) closing the sun- 
roof can be found in the tool kit located in the luggage 


Sunroof panel, emergency closing eohenment 


1. Remove access panel from below sunroof motor. See 
fg.2: Sunroof panel, adjusting 


: : The sunroof panel should be adjusted whenever the top of 
the closed sunroof becomes misaligned with the roof of the 
car, if it does not close squarely, if there are wind noises at 
speed, if there are water leaks, or if the sunroof has been re- 
moved. 


1. Open sunroof slightly. Rear of sunroof should be 2 to 3 
mm below surface of roof. 


2. Slide sunroof liner slowly and carefully back into roof 
cavity as far as possible. See Fig. 4. 


0011816 
Fig. 2. Sunroof motor access cover being pried off. 


2. Insert hex key into drive in sunroof motor and turn hex 
key to close panel. See Fig. 3. 


= aS , , 0013109 ; 
Fig. 4. Slide sunroof liner back into roof cavity. AJ 4 
L i 
3. Shut sunroof fully. 
CAUTION — ; 5) 
7 0011817 Do not open sunroof with liner in this position. 
Fig. 3. Use hex key to manually close sunroof. Turn hex key to man- Damage to sunroof mechanism could result. 


ually close sunroof. 


SLIDE-TILT SUNROOF rc, 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


SUNROOF 540-3 


4. Rear adjustment: Loosen rear adjusting wedges and 
push in or out until rear of sunroof is aligned correctly 
with roof-top. See Fig. 5. 


NOTE — 


Use Loctite® 270 or an equivalent thread sealing com- 
pound when reinstalling the retaining screws. Alterna- 
tively, install new screws. 


6. Open sunroof slightly. Rear of sunroof should be 2 to 3 
mm below surface of roof. 


7. Slide sunroof liner slowly and carefully forward out of 
roof cavity as far as possible. 


Sunroof Height Adjustment Specifications 
*Rear.............. flush/1 mm higher than roof top 
© FONT weed cence was flush/1 mm tower than roof top 


0013103 


Fig. 5. Adjust rear of sunroof by loosening nuts 1 and 3. Push adjust- 
ing wedges 2 in or out to achieve correct height. 


Tightening Torque 


¢ Front or rear adjusting fasteners. .... . 6 Nm (53 in-Ib) 
NOTE — 
* Push sunroof forward before retightening wedge fas- 
feners. Sunroof motor, removing and installing 
* Use Loctite® 270 or an equivalent thread sealing com- 
pound when reinstalling the retaining fasteners. Alter- The sunroof should be in the closed position before remov- 
natively, install new fasteners. ing or installing the sunroof motor. If necessary, manually 


close the sunroof panel as described under Sunroof panel, 


5. Front adjustment: Loosen retaining screws, then push emergency closing. 


front of sunroof panel up or down until it is aligned cor- 


rectly with roof-top. Retighten screws. See Fig. 6. 1. With ignition switch off, remove access panel from be- 


low sunroof motor. Refer to Fig. 2. 


2. Remove sunroof motor mounting screws. See Fig. 7. 


0013170 


Fig. 6. Adjust front of sunroof by loosening screw (arrow). Push sun- 
roof up or down to achieve correct height. 


0011825 


Fig. 7. Sunroof motor mounting screws (A and B). Screw at A is 
longer than screws at B. 


SLIDE-TILT SUNROOF = == 


540-4 SUNROOF 


3. Disconnect harness connector from motor. and remove 
motor. NOTE — 

; On cars manufactured from mid-1994, the sunroof mo- 
tor gear assembly is encased and cannot be seen. Be- 
fore installing the motor in the roof, connect electrical 
harness connector, operate switch to rear until motor 
stops, then to front until motor stops. Then install motor 
in roof. 


4. Installation is reverse of removal. Be sure the motor is 
in the “closed” position before installing it to the sunroof 
carrier. See Fig. 8. 


Tightening Torque 
¢ Sunroof motor to motor carrier 


0011813 


Fig. 8. Sunroof motor in “closed” position. Hole (arrow) in large gear 
aligns with shafts on both gears (to mid-1994). 
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541 Convertible Top 


GENERAL........................0055 541-1 
MANUAL CONVERTIBLE TOP.......... 541-1 
Visor Latch Plate......... ‘ng tne dene pan ete 541-1 
Visor Latch .......0 00.0.0... eee ee eee 541-1 


Convertible Top Lid Release Mechanism... . 541-2 


Convertible top and frame, replacing ....... 541-2 
POWER CONVERTIBLE TOP........... 541-2 
Front Latching Mechanism............... 541-4 


Visor Latch Plate 


eG wdetewa ee ate deecee niet 541-4 
Visor Latch... 2... eee 541-4 
Visor Latch Motor.............0.0.0 000 0ee 541-5 
Convertible top and frame, replacing........ 541-5 
Convertible top drive motor, replacing ...... 541-7 
Convertible Top Emergency Operation...... 541-7 
Convertible Top Lid..................00. 541-9 


ROLLOVER PROTECTION SYSTEM ... .541-9 


GENERAL 


The convertible top comes in three versions: a manually op- 


erated top, a semi-automatic power top and a fully automatic 
power top. 


NOTE — 
The convertible top control module (CVM) is located 
behind the left rear side trim panel. For the location of 


other convertible top electric components see 610 
Electrical Component Locations. 


The rear window in the convertible models is made of a 
strong, flexible vinyl which is available separately. Replace- 
ment of the rear window is not covered in this manual. 


BMW has designed a special battery tray for the convertible 
which, in conjunction with the mass of the battery in the lug- 
gage compartment, serves to dampen convertible body flex- 
ing and vibration. 


CAUTION — 
The E36 convertible requires a special battery 


which is designed for constant vibration. A battery 
not designed for this will fail much earlier. 


MANUAL CONVERTIBLE TOP 


Visor Latch Plate 


The left and right visor latch plates can be accessed by re- 
moving the trim and moldings around the sides and top of the 
windshield. Each latch is secured to the top of the windshield 
using three bolts. Latch position is adjusted as follows: 


e Loosen bolts 

* Latch top 

¢ Align top 

* Retighten bolts. See Fig. 1. 


ORE ME 


0012768 


Fig. 1. Visor latch plate is held to top of windshield with three bolts 
(arrows). 


Visor Latch 


Check for ease of release and locking of convertible top 
front latches. Height of a latch can be changed by using the 
adjusting screw. To change latch tension, itis necessary to re- 
move the trim on the front bow of the top. The ball-joint pull-rod 


length can then be adjusted. Lubricate latch if necessary. See 
Fig. 2. 


MANUAL CONVERTIBLE TOP 
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Fig. 2. Manually operated front latch. Loosen mounting nuts (A) and 
locknut (B), then adjust latch height with hex-bolt (C). (Fully 
automatic front latch height adjuster is similar.) Latch tension 
is adjusted at rod ball-joint end (D). 


Convertible Top Lid Release Mechanism 


The convertible lid release handle is situated in the trim 
panel behind the driver's seat. To remove the handle, pull its 
plastic insert forward and remove the trim insert. The handle is 
mounted with a single screw. 


A bowden cable is routed from the handle to the left lid latch. 
Another cable is routed from the left to the right latch inside the 
luggage compartment. It is accessed by pulling down the trim 
lining off the front wall of the compartment. 


Convertible top and frame, replacing 


1. Open convertible top partially. Open convertible top tid. 
Open back windows. 


2. Remove fasteners in compartments behind door posts 
and lift out complete top. Count number of shims on 
horizontal mounting bolts. See Fig. 3. 


3. Instailation is reverse of removal. Be sure to replace U- 
shaped shims on horizontal mounting bolts. See Fig. 4. 


4. To adjust position and fit of top, remove or add U- 
shaped shims until top is properly aligned. Tighten nuts 
and screws. 


POWER CONVERTIBLE TOP 


The semi-automatic top, installed in 1996 convertibles, 
must first be manually released from the visor latch plates and 
pushed back past the “tension point,” whereupon, the auto- 
matic retracting motor and linkage take over and pull it into the 
storage compartment behind the back seat. 


POWER CONVERTIBLE TOP 


: 
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Fig. 3. Mounting nuts (A) for. convertible top (two on each side). There 
is also a horizontal bolt with spacers on each side (B). 
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Fig. 4. Horizontal positioning bolt (A) and U-shaped adjusting shims 
(B) for convertible top. One of two main mounting nuts (ar- 
rows) also visible. 


The fully automatic top, standard on 1997 and later convert- 
ibles, allows complete operation of the top, from fully open to 
fully closed, with the push of a toggle switch on the console. 


The top switch incorporates a “top unlatched” warning LED. 


A schematic representation of the fully automatic convert- 
ible top is shown in Fig. 5. 
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Fig. 5. Semi-automatic and fully automatic convertible top system. Main ad- ; 
ditional components in fully automatic top shown inside dashed lines. {il} 
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Fig. 6. Mechanical components of E36 convertible top. Manual, semi-automatic, and fully automatic tops have similar mechanical construction. 


NOTE — 

The electronic circuits used to control convertible top 
operation are complex. Diagnosis of the convertible top 
and the Rollover Protection System are beyond the 
scope of this book. Your authorized BMW dealer has 
the proper diagnostic equipment and tools to carry out 
these tasks. 


Front Latching Mechanism 


A close, tight fit between the front bow of the convertible 
roof and the top of the windshield is critical for preventing 
moisture and wind noise from intruding into the passenger 
compartment. 


Visor Latch Plate 


The left and right visor latch plates can be accessed by re- 
moving the trim and moldings around the sides and top of the 
windshield. Each latch is attached to the top of the windshield 
using three bolts. Latch position is adjusted as follows: 


« Loosen bolts 

* Latch top 

¢ Align top 

* Retighten bolts. See Fig. 7. 
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Fig. 7. Visor latch plate is held to top of windshield with three bolts 
(arrows). 


Visor Latch 


The semi-automatic and the fully automatic top front latches 
are of similar design. For the automatic latching mechanism 
an additional motor has been installed in the front bow of the 
convertible top. This releases the top from the visor latch 
plates and pulls it back far enough for the main retracting 
mechanism to complete the job. 


The latches and the motor can be accessed by removing 
the front cover trim from the convertible top. 


CONVERTIBLE TOP 541-5 


The left latch in the fully automatic version has two mi- 
croswitches (S7 and S8) which signal open, closed and 
latched states. See Fig. 8. 


The length of the dead center point rod is critical to correct 
opening and latching of the convertible top. See Fig. 9. 


Dead Center Point Rod f 
¢DimensionA ........ 205.5 + 1 mm (8.09 + 0.04 in) 


Visor Latch Motor 


The fully automatic convertible top is latched and unlatched 
by one electric motor installed in the front roof bow. To re- 
place, remove front cover trim from the roof. Remove electri- 
cal harness connectors from motor, and remove mounting Dimension A= 205.5 mm (8.09 + 0.04 in) 
screws. Slide the motor off the output shafts to the left and 
right latches. 


During reinstallation, the output shafts must be turned until 
the S8 microswitch in the left latch is tripped. 


Convertible top and frame, replacing 


0012746 
1. Open convertible top partially. Open convertible top lid. Fig. 9. Preset length of dead center point rod. 
Open back windows. 


2. Fully automatic power convertible top: Remove front 
cover trim from top. Disconnect electrical harness con- 
nectors from front latch motor. Disconnect connectors 
from S7 and S8 microswitches at left latch. 


Motors 

M1 Convertible top 

M2 Convertible top lid 

M3 Front latch (fully automatic top) 


Microswitches 

$1 & S2 In convertible top motor 

$3 In convertible top storage compartment 
$4 In top linkage (semi-automatic only) 

$5 In luggage compartment latch 

$6 In right convertible top lid latch 


Fig. 8. Location of automatic and semi-automatic convertible latch mechanisms, motors and microswitches. 
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3. Remove headliner, starting from front and working 
backward. Note arrangement and lacing of tensioning 
cable so it can be reinstalled in its original configura- 
tion. See Fig. 10. 
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Fig. 10. Headliner tensioning cable and some of its retaining eyelets 
(arrows). 


4. Disconnect electrical harness connector from S4 mi- 
croswitch in middle linkage of convertible top. 


5. Disconnect electric motor linkage rods in convertible 
top storage compartment behind left rear seat. See Fig. 
11. 


Fig. 11. Convertible top linkage rods (arrows) in compartment behind 
left rear seat. 


6. Pull electrical harness through to disengage from top. 


POWER CONVERTIBLE TOP 


7. Remove fasteners in bottom of storage compartments 
behind door posts and lift out complete top. Note num- 
ber of shims on horizontal mounting bolt. See Fig. 12. 


ce 
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Fig. 12. Mounting nuts (A) for convertible top (two on each side). There 
is also a horizontal bolt with spacers on each side (B). 


8. Installation is reverse of removal. Be sure to replace U- 
shaped shims on horizontal mounting bolts. See Fig. 
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Fig. 13. Horizontal positioning bolt (A) and U-shaped adjusting shims 
(B) for convertible top. One of two main mounting nuts (ar- 
rows) also visible. 


9. To adjust position and fit of top, remove or add U- 
shaped shims until top is properly aligned. Tighten nuts 
and screws. 
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Convertible top drive motor, replacing 


1. Open convertible top partially, stopping when convert- 
ible top lid is fully open. Remove lid. 


2. Release luggage compartment lock-out by pressing on 
microswitch in right convertible top lid latch. See Fig. 
14. 
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Fig. 14. Right side convertible top lid latch. Arrow points to location 
of luggage compartment lock-out microswitch. 


3. Open luggage compartment. Remove trim and inner 
lining from left side of compartment. 


4. Disconnect electrical harness connectors at top motor. 
Release emergency release cable from lever. Push le- 
ver up to release motor. See Fig. 15. 
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Fig. 15. Convertible top motor (A) and release lever (B) in luggage 
compartment. 


CONVERTIBLE TOP 541-7 


5. Working in convertible top storage compartment be- 
hind driver’s seat, remove convertible top linkage rods 
from top of motor. Refer to Fig. 11. 


6. Remove four fasteners holding motor to body and re- 
move motor through luggage compartment. See Fig. 
16. 
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Fig. 16. Convertible top motor mounting screws (arrows). Gasket (A) 
must be renewed when motor is replaced. 


7. Installation is reverse of removal. Keep the following in 
mind: 


* Replace sealing gasket between top of motor and 
body. 

* Secure motor mounting screws with Locktite® 270 or 
equivalent. 


Tightening Torque 
* Convertible top motor to body eo 
mounting screwS...........-:.--- 10 Nm (7.5 ft-Ib) 


Convertible Top Emergency Operation 


Amaifunction in the electrical system or another fault in the 
convertible top mechanism can cause the automatic or semi- 
automatic top to be stuck in open, shut, or intermediate posi- 
tion. The following general procedures are suggested in order 
to close the top in an emergency situation. Resetting proce- 
dures for convertible top synchronization after emergency clo- 
sure are beyond the scope of this manual. 


Main Motor. To release the top linkage from the motor, lift 


the left corner of the rear seat to access emergency release 
handle. See Fig. 17. 
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Fig. 17. Convertible top motor emergency release handle under rear 
seat. Pull in direction of arrow to release top. 


CAUTION — 
In case of failure of the automatic or semi-auto- 
matic convertible top function, only use the emer- 


gency procedure to close the top, never to open it. 
An authorized BMW dealer should then be con- 
sulted. 


It is then possible to push the top manually to a near closed 
position. In the case of the semi-automatic top, simply attach 
and lock the front latches. 


Front Latches. Once the fully automatic convertible top 
has been released from the motor and manually pushed to 
near-closure, emergency latching of the top is possible by us- 
ing the S-shaped hex key provided in the emergency tool kit. 


First, remove the plastic cover over the latch motor in the 
front bow of the convertible top. See Fig. 18. 


Next, use the hex key from tool box to crank the front latch- 
es shut. See Fig. 19. 


Luggage Compartment Cover. A microswitch in the right 
convertible top lid latch prevents the luggage compartment 
from being opened while the lid is up. This lockout can be 
overridden by pressing on the microswitch. Refer to Fig. 14. 
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Fig. 18. Remove plastic cover from center of convertible roof front 


bow to access latching motor drive. 


Fig. 19. Using emergency hex key to move front part of convertible 


top. 


CAUTION — 


The convertible top lid and the luggage compart- 
ment cover interfere with each other and cannot 


be open at the same time. To avoid damage to 
painted surfaces, an assistant should keep the lid 
down until the luggage compartment cover can be 
closed. 
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CONVERTIBLE TOP 541-9 


Convertible Top Lid 


The components of the convertible top lid are shown in Fig. 
20. 


Latch with 
microswitch Convertible top 
lid motor 


assembly 


Gas charged 
litt strut 


0012758 


Fig. 20. Components of the convertible top lid. 


The tid latches are cable operated by a drive motor located 
in the left side of the luggage compartment, behind the trim lin- 
er. The same motor is used to raise and lower the lid during 
automatic convertible top operation. 


The latch cables must be adjusted so that the lid fits snugly 
against the body when locked. 


The lid drive motor can be removed and replaced from the 
luggage compartment. 


ROLLOVER PROTECTION SYSTEM 


Two spring-loaded cassettes are mounted behind the rear 
seat. A single rollover sensor, mounted on the left cassette, 
signals the convertible top module (CVM) of an imminent roll- 
over, whereupon the module triggers both cassettes within 
3/10th of a second. See Fig. 21. 


Once the car’s ignition has been switched on, the rollover 
sensor performs a self-test lasting 6 seconds. During this time 
a yellow warning light is lit on the dashboard. If the warning 
light fails to go out after 6 seconds, this means that a fault has 
been detected in the system. The fault is stored in the CVM. 
Faults can be retrieved and diagnosed by special diagnostic 
equipment. 


NOTE — 

Diagnosis of the convertible top and the Rollover Pro- 
tection System are beyond the scope of this book. Your 
authorized BMW dealer has the proper diagnostic 
equipment and tools to carry out these tasks. 
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Fig. 21. Construction of the rollover protection cassette. 


After deployment, the detent pawl in a rollover protection 
cassette can be retracted using the special tool in the tool kit, 
fitted to the screwdriver handle. The rear seat headrest needs 
to be raised for this procedure. 


WARNING — 

Ensure that the area above and adjacent fo the roll- 
over bars remains clear and unobstructed at all 
times. 


CAUTION — 
* It is not possible to close the convertible top with 
the rollover bars extended. 


¢ ff a hardtop is mounted, be sure to install the pro- 
tective rollover bar covers provided with the hard- 
top to prevent damaging the rear window in case 
of deployment. 


ROLLOVER PROTECTION SYSTEM 
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GENERAL Electrical System Safety Precautions 


A brief description of the principal parts of the electrical sys- 
tem is presented here. Also covered here are basic electrical 
system troubleshooting tips. 


Voltage and Polarity 


The vehicle electrical system is a 12-volt direct current (DC) 
negative-ground system. A voltage regulator controls system 
voltage at approximately the 12-volt rating of the battery. All 
circuits are grounded by direct or indirect connection to the 
negative (—) terminal of the battery. A number of ground con- 
nections throughout the car connect the wiring harness to 
chassis ground. These circuits are completed by the battery 
cable or ground strap between the body and the battery nega- 
tive (—) terminal. 


Wiring, Fuses and Relays 


Nearly all parts of the wiring harness connect to compo- 
nents of the electrical system with keyed, push-on connectors 
that lock into place. Notable exceptions are the heavy battery 
cables and the starter wiring. The wiring is color-coded for cir- 
cuit identification. 


With the exception of the battery charging system, most 
electrical power is routed from the ignition switch or the bat- 
tery through the main fuse/relay panel, located in the left rear 
corner of the engine compartment. Fuses are color coded to 
indicate current capacities. 


The relays and control units/modules are mounted in vari- 
ous places throughout the vehicle. See 610 Electrical Com- 
ponent Locations. 


Please read the following warnings and cautions before do- 
ing any work on your electrical system. 


WARNING — 

¢ The cars covered by this manual are equipped 
with a Supplemental Restraint System (SRS) that 
automatically deploys one or more airbags. Each 
airbag unit houses an explosive powerful charge. 
Any work involving the SRS system should only 
be performed by an authorized BMW dealer. 
Making repairs without the proper knowledge and 
special test equipment may cause serious per- 
sonal injury. See 721 Airbag System (SRS). 


¢ The ignition system of the car operates at lethal 
voltages. People with pacemakers or weak hearts 
should not expose themselves to the ignition sys- 
tem. Extra caution must be taken when working 
on the ignition system or when servicing the en- 
gine while it is running or the key is on. See 120 
Ignition System for additional ignition system 
warnings and cautions. 


¢ Before operating the starter without starting the 
engine (as when making a compression test), dis- 
able the ignition system as described in 120 Igni- 
tion System. 


¢ Keep hands, clothing and other objects clear of 
the electric radiator cooling fan when working on 
a warm engine. The fan may start at any time, 
even when the ignition is switched off. 


GENERAL 
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CAUTION — 

« Always turn off the engine and disconnect the 
negative (—) cable from the battery before remov- 
ing any electrical components. Disconnecting the 
battery may erase fault code(s) stored in control 
module memory. Check for fault codes using spe- 
cial BMW diagnostic equipment. 


* Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


* Connect and disconnect ignition system wires, 
multiple connectors, and ignition test equipment 
leads only while the ignition is off. 


¢ Do not disconnect the battery with engine run- 
ning. 


* Do not quick-charge the battery (for boost start- 
ing) for longer than one minute, and do not ex- 
ceed 16.5 volts at the battery with the boosting 
cables attached. Wait at least one minute before 
boosting the battery a second time. 


* Do not use a test lamp that has a normal incan- 
descent bulb to test circuits containing electronic 
components. The high electrical consumption of 
these test lamps may damage the components. 


¢ Do not use an analog meter. Use only a digital 
multimeter. 


° Many of the solid-state modules are static sensi- 
tive. Static discharge will permanently damage 
them. Always handle the modules using proper 
Static prevention equipment and techniques. 


* To avoid damaging harness connectors or relay 
panel sockets, use jumper wires with flat-blade 
connectors that are the same size as the connec- 
tor or relay terminals. 


¢ Always switch a digital multimeter to the appropri- - 


ate function and range before making test con- 
nections. 


¢ Do not try to start the engine of a car which has 
been heated above 176°F (80°C), (for example, 
in a paint drying booth). Allow it to cool to normal 
temperature. 


* Disconnect the battery before doing any electric 
welding on the car. 


¢ Do not wash the engine while it is running, or any- 
time the ignition is switched on. 
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Electrical Test Equipment 


Many of the electrical tests described in this manual call for 
measuring voltage, current or resistance using a digital multi- 
meter (DMM). Digital meters are preferred for precise mea- 
surements and for electronics work because they are 
generally more accurate than analog meters. The numerical 
display is also less likely to be misread, since there is no nee- 
die position to be misinterpreted by reading at an angle. 


AnLED test lightis a safe, inexpensive tool that can be used 
to perform many simple electrical tests that would otherwise 
require a digital multimeter. The LED indicates when voltage 
is present between any two test-points in a circuit. 


CAUTION — 


* Choose test equipment carefully. Use a digital 
multimeter with at least 10 megaohm input im- 
pedance, or an LED test light. An analog meter 
(swing-needle) or a test light with a normal incan- 
descent bulb may draw enough current to dam- 
age sensitive electronic components. 


¢ An ohmmeter must not be used to measure resis- 
tance on solid state components such as contro! 
units or time delay relays. 


Always disconnect the battery before making re- 
sistance (ohm) measuremenis on the circuit. 


WIRING DIAGRAMS 


The wiring diagrams shown in Electrical Wiring Diagrams 
have been specially designed to enable quick and efficient di- 
agnosis and troubleshooting of electrical malfunctions. 


Wiring Codes and Abbreviations 


A lot of information is included in each wiring diagram if you 
know how to read them. Wire colors in the diagrams are ab- 
breviated. Combined color codes indicate a multi-colored 
wire. For example the code BLU/RED indicates a Blue wire 
with a Red stripe. 


Many electrical components, connectors, fuses, and 
ground locations are identified using a unique number. Each 
of these numbers corresponds to a particular part in the circuit 
commonly found in Electrical Wiring Diagrams. 


WIRING DIAGRAMS , re 


NOTE — 

Sometimes the color of an installed wire may be differ- 
ent than the one on the wiring diagram. Don’t be con- 
cerned. Just be sure to confirm that the wire connects 
to the proper terminals. 


Wire color codes 


© BUY edi bees se oa Shee eee Blue 
® BAN b. atouicie i ane ds a aeae eeeemsaehad Brown 
SYVEL tials dog biaw dee eweedyed eu dele Yellow 
MGRN earthed Sk ae iw ree ee es Green 
GRY casts ce cecalc, eins. War nsay quiet eee lene epee aeel a . Gray 
© ORGie erat ede eee GaN ed ek OH oe Orange 
RED pede s co Ve ees AE eee ad da Red 
4: BEK, ¢.i-2.2.g0s ot xia Rs Rede ade eae ts Black 
SNIOs ied wert iia bh asthe ves ieee’ Violet 
OWHT 2 ccelens oes hha te poe eed White 


Most terminals are identified by numbers on the compo- 
nents and harness connectors. The terminal numbers for ma- 
jor electrical connections are shown in the diagrams. Though 
many terminal numbers appear only once, several other num- 
bers appear in numerous places throughout the electrical sys- 
tem and identify certain types of circuits. Some of the most 
common circuit numbers are listed below in Table a. 


Table a. Terminal and Circuit Numbers 


Number Circuit description 
1 Low voltage switched terminal of coil 


4 High voltage center terminal of coil 

+X Originates at ignition switch. Supplies power 
when the ignition switch is in the PARK, RUN, or 
START position 

15 Originates at ignition switch. Supplies power 
when ignition switch is in RUN or START 
position 

30 Battery positive (+) voltage. Supplies power 


whenever battery is connected. (Not dependent 
on ignition switch position, unfused) 


Ground, battery negative (—) terminal 


50 Supplies power from battery to starter solenoid 
when ignition switch is in START position only 


+54 Originates at ignition switch. Supplies power 
when ignition switch is in the RUN position only 


Ground side (—) of relay coil 


Power-in side (+) of relay coil 


Relay actuated contact 


D Alternator warning light and field energizing 
circuit 
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Additional abbreviations shown in the wiring diagrams are 
given below. 


Abbreviations 


®ABS 0h ved Poses eects Pekads antilock brakes 
ONS oi aoeciaiaeniatisl Aaa air conditioning 
* AST/ASC4T ...... ete suhtee tate. all season traction 
* CONV oi. Se aches eee ieee see eee convertible 
© DME Shred tit Soloed oheade digital motor electronics 
©ECM 2... cece eee electronic control module 
e EWS/EWS Il... 0.0.2... coded driveaway protection 
SRS ......... supplemental restraint system-airbag 
©TCM............000: transmission control module 
* ZKE (94-98 models)........ central body electronics 


* ZVM (92-93 models).............-. central locking 


ELECTRICAL TROUBLESHOOTING 


Four things are required for current to flow in any electrical 
circuit: a voltage source, wires or connections to transport the 
voltage, a load or device that uses the electricity, and a con- 
nection to ground. Most problems can be found using a digital 
multimeter (volt/ohm/amp meter) to check for voltage supply, 
for breaks in the wiring (infinite resistance/no continuity), or for 
a path to ground that completes the circuit. 


Electric current is logical in its flow, always moving from the 
voltage source toward ground. Electrical faults can usually be 
located through a process of elimination. When troubleshoot- 
ing a complex circuit, separate the circuit into smaller parts. 
The general tests outlined below may be helpful in finding 
electrical problems. The information is most helpful when 
used with the wiring diagrams. 


Be sure to analyze the problem. Use the wiring diagrams to 
determine the most likely cause. Get an understanding of how 
the circuit works by following the circuit from ground back to 
the power source. 


When making test connections at connectors and compo- 
nents, use care to avoid spreading or damaging the connec- 
tors or terminals. Some tests may require jumper wires to 
bypass components or connections in the wiring harness. 
When connecting jumper wires, use blade connectors at the 
wire ends that match the size of the terminal being tested. The 
small internal contacts are easily spread apart, and this can 
cause intermittent or faulty connections that can lead to more 
problems. 


rn, 
oa 


_— 


= 
= 


Lor 


ag 


ELECTRICAL TROUBLESHOOTING «= 


600-4 ELECTRICAL SYSTEM—GENERAL 


Voltage and Voltage Drops 


The wires, connectors, and switches that carry current are 
designed with very low resistance so that current flows with a 
minimum loss of voltage. A voltage drop is caused by higher 
than normal resistance in a circuit. This additional resistance 
actually decreases or stops the flow of current. A voltage drop 
can be noticed by problems ranging from dim headlights to 
sluggish wipers. Some common sources of voltage drops are 
corroded or dirty switches, dirty or corroded connections or 
contacts, and loose or corroded ground wires and ground con- 
nections. 


Avoltage drop testis a good test to make if currentis flowing 
through the circuit, but the circuit is not operating correctly. A 
voltage drop test will help to pinpoint a corroded ground strap 
or a faulty switch. Normally, there should be less than 1 volt 
drop across most wires or closed switches. A voltage drop 
across a connector or short cable should not exceed 0.5 volts. 


NOTE — 

* A voliage drop test is generally more accurate thana 
simple resistance check because the resistances in- 
volved are often too small to measure with most ohm- 
meters. For example, a resistance as small as 0.02 
ohms would results in a 3 volt drop in a typical 150 
amp starter circuit. (150 amps x 0.02 ohms =3 volts). 


* Keep in mind that voltage with the key on and voltage 
with the engine running are not the same. With the ig- 
nition on and the engine off (battery voltage), voltage 
should be approximately 12.6 volts. With the engine 
running (charging voltage), voltage should be approx- 
imately 14.0 volts. Measure voltage at the battery with 
the ignition on and then with the engine running to get 
exact measurements. 


Voltage, measuring 


1. Connect digital multimeter negative lead to a reliable 
ground point on car. 


NOTE — 


The negative (-) battery terminal is always a good 
ground point. 


2. Connect digital multimeter positive lead to point in cir- 
cuit you wish to measure. See Fig. 1. If a reading is ob- 
tained, current is flowing through circuit. 


NOTE — 

The voltage reading should not deviate more than 1 volt 
from the voltage at the battery. If the voltage drop is 
more than this, check for a corroded connector or loose 
ground wire. 
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Fig. 1. Digital multimeter being used to test voltage. 


Voltage drop, testing 


Voltage drop can only be checked when current is running 
through the circuit, such as by operating the starter motor or 
turning on the headlights. A digital multimeter should be used 
to ensure accurate readings. 


1. Connect digital multimeter positive lead to positive (+) 
battery terminal or a positive power supply close to bat- 
tery source. 


2. Connect digital multimeter negative lead to other end of 
cable or switch being tested. See Fig. 2. 


3. With power on and circuit working, meter shows volt- 
age drop (difference between two points). This value 
should not exceed 1 volt. 


NOTE — 


The maximum voltage drop in an automotive circuit, as 
recommended by the Society of Automotive Engineers 
(SAE), is as follows: 0 volts for small wire connections; 
0.1 Volts for high current connections; 0.2 volts for high 
current cables; and 0.3 volts for switch or solenoid con- 
tacts. On longer wires or cables, the drop may be slight- 
ly higher. In any case, a voltage drop of more than 1.0 
volt usually indicates a problem. 
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3 Aa : : Brake light switch 
Fig. 2. Digital multimeter being used to check for voltage drop 


across a switch. 


Continuity, checking 


The continuity test can be used to check a circuit or switch. ; - 
Because most automotive circuits are designed to have little Fig. 3. Brake light switch being tested for continuity. With brake ped- 
or no resistance, a circuit or part of a circuit can be easily al in rest position (switch open) there is no continuity (infinite 
checked for faults using an ohmmeter. An open circuit or a cir- ohms). With pedal depressed (switch closed) there is continu- 
oe oe F . . ae ity (zero ohms). 
cuit with high resistance will not allow current to flow. A circuit ulcer ) 


with little or no resistance allows current to flow easily. Shorts to ground can be located with a digital multimeter 


Short circuits are often difficult to locate and may vary in na- 
CAUTION — ture. Short circuits can be found using a logical approach 
Use only a high quality digital ohmmeter having based on the current path. 

high input impedance when checking electronic 


components. The internal power source used in 
most analog (swing-needie) meters can damage 
solid state components. 


CAUTION — 


* On circuits protected with high rating fuses (25 
amp and greater), the wires or circuit compo- 
nents may be damaged before the fuse blows. 


When checking continuity, the ignition should be off. On cir- Always check for damage before replacing fuses 
cuits that are powered at all times, the battery should be dis- of this rating. 
connected. Using the appropriate wiring diagram, a circuit can 
be easily tested for faulty connections, wires, switches, relays, * When replacing blown fuses, use only fuses hav- 
and engine sensors by checking for continuity. For a continu- ing the correct rating. Always confirm the correct 


fuse rating printed on the fuse/relay panel cover. 


ity check on a brake light switch, see Fig. 3.. 


Short Circuits 


A short circuit is exactly what the name implies. The circuit 
takes a shorter path than it was designed to take. The most 
common short that causes problems is a short to ground 
where the insulation on a positive (+) wire wears away and the 
metal wire is exposed. When the wire rubs against a metal {ye} 
part of the car or other ground source, the circuit is shorted to a) 
ground. If the exposed wire is live (positive battery voltage), a 
fuse will blow and the circuit may possibly be damaged. 
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Short circuit, testing with ohmmeter 


1. Remove blown fuse from circuit and disconnect cables 
from battery. 


2. Disconnect harness connector from circuit's load or 
consumer. 


3. Using an ohmmeter, connect one test lead to load side 
of fuse terminal (terminal leading to circuit) and the oth- 
er test lead to ground. See Fig. 4. 


from Battery 


Fuse box 


Short-circuit 
to earth 


Switch 


Load disconnected 


0013241 


Fig. 4. Digital multimeter being used as an ohmmeter to find short 
circuit, 


4. if there is continuity to ground, there is a short to 
ground. 


5. If there is no continuity, work from wire harness nearest 
to fuse/relay panel and move or wiggle wires while ob- 
serving meter. Continue to move down harness until 
meter displays a reading. This is the location of short to 
ground. 


Visually inspect the wire harness at this point for any faults. 
lf no faults are visible, carefully slice open the harness cover 
or the wire insulation for further inspection. Repair any faults 
found. 


Short circuit, testing with voltmeter 


1. Remove blown fuse from circuit. 


2. Disconnect harness connector from circuit’s load or 
consumer. 


NOTE — 

Most fuses power more than one consumer. Be sure all 
consumers are disconnected when checking for a short 
circuit. 


3. Using a voltmeter, connect test leads across fuse termi- 
nals. See Fig. 5. Make sure power is present in circuit. 
If necessary turn key on. 


from Battery 


Fuse box 


Short-circuit 
to earth 


Switch 


Load disconnected 


Fig. 5. Digital multimeter being used as a voltmeter to find short cir- 
cuit. 


4. If voltage is present at voltmeter, there is a short to 
ground. 


5. If voltage is not present, work from wire harness near- 
est to fuse/relay panel and move or wiggle wires while 
observing meter. Continue to move down harness until 
meter displays a reading. This is the location of short to 
ground. 


6. Visually inspect wire harness at this point for any faults. 
If no faults are visible, carefully slice open harness cov- 
er or wire insulation for further inspection. Repair any 
faults found. / 
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GENERAL FUSE AND RELAY POSITIONS 


This repair group covers fuse, relay, and control module Io- 
cation information. Electrical equipment and accessories in- 
stalled varies depending on model and model year. Always 
confirm that the proper electrical component has been identi- 
fied by using the electrical wiring diagrams. 


WARNING — 


On cars equipped with airbags, special precautions 
apply to any electrical system testing or repair. Air- 
bag units are explosive devices and must be han- 
dled with extreme care. Before starting any work on 
an airbag equipped car, refer to the warnings and 
cautions in 721 Airbag System (SRS). 


CAUTION — 

¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


¢ Relay and fuse positions are subject to change 
and may vary from car to car. If questions arise, 
an authorized BMW dealer is the best source for 
the most accurate and up-to-date information. 


¢ A good way to verify a relay position is to com- 
pare the wiring colors at the relay socket to the 
colors indicated on the wiring diagrams located at 
the rear of this manual. 


° Always switch the ignition off and disconnect the 
negative (-) battery cable before removing any 
electrical components. 


* Connect and disconnect ignition system wires, 
multiple connectors, and ignition test equipment 
leads only while the ignition is switched off. 


¢ Only use a digital multimeter for electrical tests. 


The front power distribution box, an auxiliary relay panel, 
and two auxiliary splice panels contain most of the fuses and 
relays in E36 vehicles. Refer to the component location later 
in this section, as well as the tables at the end of this repair 
group for electrical component location. 


Fuse Positions 


CAUTION — 
¢ Replace fuses with those of the same rating. In- 
stalling a fuse with higher rating can lead to cir- 


cuit failure and may also start a fire. 


¢ Relay/fuse positions vary by model and equip- 
ment. 


Fuses number 1 through 46 are mounted in the front power 
distribution box. See Fig. 1. 


Fuses 31-46 fuses ie) 


Fuses 21-30 0013034 


Fig. 1. Fuse positions 1-46 in front power distribution box. 
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Fuses number 47 and 50 are mounted on the left side splice 
panel. Refer to Fig. 5. 


Fuse 48 is mounted on the auxiliary relay panel. Refer to 
Fig. 3. 


Fuse 49 is mounted in the right side of the luggage compart- 
ment behind the trim cover. 


Relay Positions 


Mounted in the left-hand rear corner of the engine compart- 
ment, the power distribution box contains 46 fuses and 15 re- 
lay positions. See Fig. 2. 


Fuses 1-20 


Va 
Fuses 31-46 


Fuses 21-30 


. Fuel pump relay 

. System (main) relay 

. Oxygen sensor heater re- 
lay 

. Horn relay 

. Taillight/foglight relay 

. Low beam relay 


. Heater/A/C Blower relay 

. Rear defogger relay 

. ABS system relay 

. ABS pump relay 

. High speed radiator fan re- 


lay 


. A/C compressor relay 


. High beam relay . Low speed radiator fan re- 
. Emergency flasher relay lay 


Fig. 2. E36 front power distribution box. 


Auxiliary Relay Panel 


The auxiliary relay panel contains five relay positions. In lat- 
er models an additional fuse holder (Fuse 48) and the EWS Il 
(anti-theft) transmitter/receiver module are located on this 
panel. See Fig. 3. 


The panel is located next to the steering column under the 
driver’s side dashboard. To access this panel, remove the 
lower dash panel on driver's side. See 513 Interior Trim. 
Then remove the driver's side knee bolster. Lower the relay 
panel by gently releasing the plastic retainers. See Fig. 4. 


During installation, be sure the retainer tabs are engaged in 
the relay panel. 
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/ 


in 


| Fuse 48 | 0013035 


4. Notused 

5. Not used 

6. EWS Il transmitter/receiv- 
er module (from Jan. 1995) 


. Comfort relay (where ap- 
plicable) 

. Crash control module 

. Park ventilation relay 


Fig. 3. Auxiliary relay panel under left side of dash. 


0013164 
Fig. 4. Auxiliary relay panel under left side of dashboard (arrow). 


Splice Panel, Left 


The left splice panel contains four relay positions and an ad- 
ditional fuse holder (Fuses 47 and 50). 


To access the left side electrical splice panel, remove the 
left side dash panel and knee bolster, as described earlier. 
The panel is located above and to the left of the clutch pedal. 
See Fig. 5. 
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COMPONENT LOCATIONS 


On the following pages are illustrations and photos showing 
the location of major electrical components in E36 vehicles. 


y 


( 
\\ 


7 ( 

Cc] NOTE — 
: 2 * Every component is not installed in every car. 

* Due to changes in production, component locations 
may vary from what is illustrated. Consult your BAW 
dealer for the latest information. 


* The gear-position/neutral safety switch is also some- 
times referred to as the automatic transmission range 
switch. 


¢ The EWS II system is also sometimes referred to as 
the Driveaway Protection System or the electronic im- 
mobilization system. 


* All-Season Traction (AST) is also sometimes referred 


Wim 0013091 to as ASC or ASC+T. 
1. Unloader relay 4. Starter immobilization 
2. Wiper relay relay (1994 only) 


3. Wiper motor relay F47 & F50 Fuses 47 and 50 


Fig. 5. Splice panel under left side of dash. 


Splice Panel, Right 


The right splice panel contains three relay positions. It is lo- 
cated under the right side of the dashboard. 


To access the panel, remove the glove compartment as de- { 
scribed in 513 Interior Trim. See Fig. 6. = 


0013015 


Fig. 6. Splice panel under right side of dash (arrow). Glove compart- 
ment and right side vents shown removed. 
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Engine control module/ Bs y Data |, Engine coolant} “ABS [Mainengine]| Power 
auto transmission module] jumper link | Ignition temperature hydraulic | harness J distribution 
compartment connector § connector * coils sensor control unit | connector box 


@ 


Hood [a Windshield ate . | Camshaft Throttle x Mass Cruise 
switch washer tank jg 9 : position acai —. position oe air flow control 
& PUMP ae 7 sensor ‘oo sensor sensor actuator 


0013207 


Fig. 7. E36 engine compartment iayout. M42 engine compartment = 
shown. i 


gerne” 
es 


0013215 


SRS (Airbag) control module (through 1993) 
ABS/ASC+T control module (as applicable) 
Central locking module (through 1993) 
Anti-theft alarm module or 
2KE IV control module (from 1994) 
Rear window blower relay (convertible models) 
Horn relay 
Wiper/washer module 
Rear power window relay (four-door models) 
. Luggage compartment lid lock relay (convertible) 
10. Cruise control module 

EWS Il control module (from Jan. 1995) 
RSP: Right splice panel 


PONs 


0013204 

Fig. 8. Control modules under right side of dash. Glove compart- 
ment has been removed. For module identification, see Fig. 
9. 


CONDA 


Fig. 9. Identification of control modules under right side of dash. 
Module utilization varies by year and model 
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os ne K, d 

ie 0012421 

i Fig. 12. M44 engine intake air temperature (IAT) sensor in air filter 
P housing 
cee < 
1. Heater valves 4. Main engine harness con- — ae 4 1 
2. ABS pedal travel sensor nector eat ee a ‘ 

3. ABS pump 5. Power distribution box - 2 : : 
0013202 — 


Fig. 10. Left rear of engine compartment. 


0071602 


Fig. 13. M50/S50US engine intake air temperature (IAT) sensor (1) 
and throttle position sensor (2). 


0013226 


Fig. 11. M42 engine idle speed control valve (arrow) beneath intake 
manifoid 


0012724 


Fig. 14. M52/S52US engine intake air temperature (IAT) sensor in bot- 
tom of intake manifold {throttle housing shown removed}. 
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Brake fluid 
fevel sensor 


Idle } B11004 
speed SS Fig. 17. Six-cylinder ignition coil in top of cylinder head (M52 engine). 
control eaienld Hot film ete a 
rottle : 

Throttle valve position mass air 

position eensor flow senso: 

sensor (AST) 

0012427 
Fig. 15. M44 engine harness connectors at air intake 


0013203 
Fig. 18. Cooling fan dual switch in radiator (arrow) 


0012644 
Fig. 16. A/C recharging ports (arrows), right rear of engine compart- 
ment 
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i 


ey 


0011984 . 0013131 
Fig. 19. M44 engine coolant temperature (ECT) sensor (arrow). Fig. 22. Headlight ground at left front of engine compartment (arrow). 


A 
0012704 
Fig. 20. M52 engine coolant ternperature (ECT) sensor (A) is located B 
beneath top engine cover (B) and crankcase vent hose (C). 

0013130 

Fig. 23. Main ground at right strut tower (A). B is negative jumper con- 
nection. 
B 
A 
oe 
5 é _ 
- 


0012700 


Fig. 21. M52 throttle position sensor (A), idle speed control valve (B), 
and secondary air pump (C). 
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Brake 
light 
switch 


0013108 
Fig. 26. Passenger side airbag connector (arrow) behind glove com- 


partment. 


0011751 . : 


Fig. 24. Brake pedal switches. 


sone 


Fuel — 
level pump — 
sender = 
0013184 Tal 
Fig. 25. Driver side airbag connector (arrow). (isl 
0013142 S 
Fig. 28. Right side of fuel tank under rear seat cushion. (3) 
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0012117 
Fig. 31. ABS wheel speed sensor (arrow) in front steering arm. 


OOTI6TS 
Component Location Table 
Fig. 29. Transmission gear-position/neutral safety switch under center 
console. Squeeze connector tabs (arrows) to disengage har- Table a is a cross-referenced listing of electrical compo- 
Hees COnnectey nents in E36 vehicles beginning on page 10. In addition to lo- 
cation descriptions, where possible there is a reference to a 
figure showing the component. 


NOTE — 
« Every component is not installed in every car. 


= * Due to changes in production, component locations 
oe may vary. Consult your BMW dealer for the latest in- 
formation. 


¢ The figure numbers are all within this section. Many 
other electrical components are illustrated throughout 
this book. Consult the main index. 


* The gear-position/neutral safety switch is also some- 
times referred to as the automatic transmission range 
switch. 


¢ The EWS II system is also sometimes referred to as 


6263 the Driveaway Protection System or the electronic im- 
Fig. 30. Back-up light switch (arrow) on transmission. (Switch may be mobilization system. 
eae BA) RERTOnTON Sie Ol tienen eH Chae eicng tae ¢ All-Season Traction (AST) is also sometimes referred 
. . to as ASC or ASC+T. 
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Table a. E36 Component Locations 


ABS Hydraulic Control Unit 1992 - 1998 Left rear engine compartment under master cylinder 


ABS Hydraulic Control Unit Relay 1992 - 1998 Power distribution box 


Refer to 


Fig. 7. 
Fig. 10. 


Fig. 2. 


ABS Pedal Travel Sensor 


1992 - 1998 On brake booster beside master cylinder 


Fig. 10. 


ABS Relay 1992 - 1998 Power distribution box 


ABS/AST (Traction) Control Module | 1992 - 1998 Behind glove compartment 
ABS Speed Sensor, Left Front 1992 - 1998 Left front steering arm 
Wheel 


ABS Speed Sensor, Left Rear 1992 - 1998 Left rear trailing arm 
Wheel 


Fig. 2. 


Fig. 31. 


ABS Speed Sensor, Right Front 1992 - 1998 
Wheel 


Right front steering arm 


Fig. 8. 
Fig. 9. 


ABS Speed Sensor, Right Rear 1992 - 1998 Left rear trailing arm 
Wheel 


A/C Compressor 1992 - 1998 Right lower front of engine 


A/C Compressor Control Relay 1992 - 1998 Power distribution box Fig. 2. 


A/C Control Module 1992 - 1998 Behind center console aa 


A/C Evaporator Temperature 1992 - 1998 Left side of heater box 
Sensor 


A/C Pressure Switch 1992 - 1998 Right front of engine compartment 
A/C Program Switch 1992 - 1998 Center of dash below radio 
A/C Recharging Ports 1992 - 1998 Right rear engine compartment Fig. 16. 


Air Flow Sensor 1992 - 1998 Between throttle housing & filter housing Fig. 7. 


1992 - 1998 


1992 - 1998 In center of steering wheel Fig. 25. 
1994 - 1998 Right front of dash above glove compartment Fig. 26. 
1997 - 1998 Behind right/left front door panel 


1992 - 1993 Behind glove compartment Fig. 8. 
Fig. 9. 

1994 - 1998 On center tunnel under rear seat cushion 

1992 - 1993 On right/left front strut tower 


1997 - 1998 Rightleft door sill behind front seat 


1992 - 1998 Left lower front of engine 
1992 - 1998 Left front side of luggage compartment 
1992 - 1998 In upper left side C-pillar Fig. 27. 


Continued 


Airbag Contact Slip Ring 


Rear of steering wheel 


Airbag, Driver 
Airbag, Passenger 
Airbag, Side-Impact 


Airbag Control Module (Basic) 


Airbag Control Module (ZAE) 
Airbag Crash Sensor, Airbag 


Airbag Crash Sensor, Right/Left 
Side Impact 


Alternator (Generator) 
Amplifier Hi-fi 


Antenna Amplifier AM/FM 
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Table a. E36 Component Locations 


Component Model! Year Location Refer to 


Anti-theft Control Module 1992 - 1998 Behind glove compartment Fig. 8. 
Fig. 9. 
Anti-theft Horn 1992 - 1998 Right rear engine compartment 


Anti-slip (Traction) Control Module 1994 - 1998 Power distribution box Fig. 8. 
(AST/ASC+T) Fig. 9. 


Automatic Climate (A/C) Control 1992 - 1998 Behind center console 
Module 


Automatic Transmission Range 1992 - 1998 Next to gear shift lever in center console Fig. 29. 
Switch (Gear Position/Neutral 
Safety Switch) 


Auxiliary Cooling Fan Dual Switch 1992 - 1998 Right side radiator Fig. 18. 
Auxiliary Cooling Fan Motor 1992 - 1998 Behind front grill 


Auxiliary Fuse Box (Left Splice 1992 - 1998 Behind left front footwell kick-pane! Fig. 5. 
Panel) 


Auxiliary Relay Panel 1992 - 1998 Left side of dash under steering column Fig. 4. 
Auxiliary Fuse Box In Trunk 1997 - 1998 Right side of trunk behind trim panel 


Auxiliary Throttle Position Motor 1994 - 1998 Front of engine compartment 
(ADS) 


B+ Jump Start Junction Point 1992 - 1998 Right rear of engine compartment Fig. 7. 


1992 - 1998 


Back-Up Light Switch (Manual) Right or left side top of transmission 


1994 - 1998 


Body Electronics Control Module 
(ZKE IV) 


Behind glove compartment 


Brake Fluid Level Sensor 1992 - 1998 Top of brake fluid reservoir at master cylinder Fig. 15. 
Brake Light Switch 1992 - 1998 On brake pedal support bracket Fig. 24. 


Brake Pad Sensor, Left Front 1992 - 1998 Left front brake caliper 


Brake Pad Sensor, Right Rear 1992 - 1998 Right rear brake caliper 


Camshaft Actuator (VANOS) 1993 - 1998 Front of cylinder head 


Camshaft Position Sensor (Cylinder | 1992 - 1998 Front of engine 
Identification) 


Carbon Canister Valve (TLEV) 1997 - 1998 In spare wheel well in trunk 


Central Locking Module (ZVM) 1992 - 1993 Behind glove compartment Fig. 8. 


Fig. 7. 


ay 
a 
oO 


o 
° 
3 
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s 
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Check Coniroi Module (if applicable) | 1992 - 1998 Below left side of dash : 


Child Protection Window Control 7992 - 1998 Center console 
(console) 
Chime Module 1992 - 1998 Below left side of dash in left dash trim panel 


Clutch Pedal Switch 1992 - 1998 On clutch pedal support bracket 
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Table a. E36 Component Locations 


Combination (Stalk) Switch 1993 - 1998 


1994 - 1998 in convertible top linkage 
1994 - 1998 In convertible top compartment left side 
1994 - 1998 In right side convertible top storage lid latch 


1994 - 1998 In left side of trunk behind trim panel 


Convertible Top Actuating Switch 
Convertible Top Control Module 
Convertible Top End Position Switch 
Convertible Top Motor 


Convertible Top Position 
Microswitch 


Convertible Top Storage Lid Lock 
Motor 


Convertible Top Storage Lid 
Microswitch 


Convertible Top Storage Lid Motor 


Coolant Level Sensor (if applicable) | 1992 - 1998 Bolted on radiator, left side 


Coolant Temperature Sensor 1992 - 1998 Left front of engine/cylinder head Fig. 19. 


Fig. 20. 


1997 - 1998 Right/eft door sill behind front seat 


1992 - 1998 Left front of engine compartment Fig. 7. 


Cooling Fan Dual Switch 
Cooling Fan Motor 
Crankshaft Position/RPM Sensor 


Crankshaft Position/RPM Sensor 


Crash Sensor, Airbag 


Crash Control Module 


Crash Control Module 


Crash Sensor, Right/Left Side 
Impact Airbag 


Cruise Control Actuator 


Cruise Control Module 1992 - 1998 Behind glove compartment Fig. 8. 


Fig. 9. 


1992 - 1998 Right side of engine Fig. 7. 


1992 - 1998 Right rear engine compartment, behind bulkhead panel Fig. 7. 


1993 - 1994 Left front door handle 
Door Handle Switch 1994 - 1998 left front door 


Drive-away Protection (EWS Il) 1/1995 - 1998 | Behind glove compartment Fig. 8. 
Module Fig. 9. 
Dual Coolant Temperature Sensor 1997 - 1998 Below intake manifold Fig. 19. 

Fig. 20. 
Electronic {mmobilizer Control 1/1995 - 1998 | Behind glove compartment Fig. 8. 
Module (EWS il) Fig. 9. 


Continued 


Data Link Connector 


Digital Motor Electronics (DME) 
Control Module 


Door Lock Heater 
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Table a. E36 Component Locations 


Engine Compartment Light Switch 1993 - 1996 Over right headlight assembly Fig. 7. 


Engine Controf Module (ECM) Right rear engine compartment, behind bulkhead panel Fig. 7. 


1992 - 1998 


Engine Control! Module (System) 1992 - 1998 Power distribution box 


Relay 


Engine Coolant Level Sensor 1992 - 1998 Left front of engine compartment, radiator coolant reservoir 


Engine Coolant Temperature 1992 - 1998 Left front of engine under intake manifold Fig. 19. 
Sensor Fig. 20. 


Evaporative Emission Valve 1992 - 1998 Left side strut tower area 
Evaporator Temperature Sensor 1992 - 1998 Left side of heater box 


EWS II Controf Module 1/1995 - 1998 | Behind glove compartment 


1992 - 1998 Top left side of engine 
Fuel Level Sensor, Right 1992 - 1998 Fig. 28. 


Fuse and Relay Box (Power 1992 - 1998 Left side of engine compartment 


Distribution Box) 
1992 - 1998 Right side of luggage compartment 


Gear Position/Neutral Safety Switch | 1992 - 1998 Next to gear shift lever in center console 


(Automatic Transmission Range 
1994 - 1998 Behind glove compartment 


Switch) 
G 100 1995 - 1998 Front of left front fender (headlights) Fig. 22. 
1992 1998 | Front of ght ron fender 


Fig. 2. 


Fig. 8. 
Fig. 9. 


Gas Filler Lock Motor 


Fig. 29. 


Glove Compartment Lock Motor 


Grounds 


Continued 
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Table a. E36 Component Locations 


1992 - 1998 Right front strut tower 
5 
evr wate [Ranemetmore 
ene teectese [Ratieworeome 

ee 


G 203 1992 - 1998 Right kick panel 


G 230 1992 - 1998 Right kick panel | 
G 301 1992 - 1998 Below right front seat —— 


Below center console 
a 
ene —*d eaten [eeiietnares | 
FU 
a 
aa 
| 


erTen.comeas [160 [nenveriowpeonmmenstewe SY 
eatin.comecsrt [14-10% | neanenbewpeopumenietage | 
Pesan ioian ty [1088 [ethane sania | 
Peston ignten any [681097 [Powresuennoe 


Heat Exchanger Temperature 1993 - 1998 Center console 

Sensors (left and right) 
Heater Blower Motor 1992 - 1998 Behind fresh air cowl P| 
Heater Blower Motor Relay 1992 - 1998 Power distribution box 


Heat Rear Recirculation Fiap 1997 - 1998 Right side of heater box me 


Actuator 
Continued 
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Table a. E36 Component Locations 


Heater Recirculation Flap Actuator 
Heater Blower Motor Resistor Pack 
High Speed Cooling Fan Relay 1992 - 1998 Fig. 2. 


Horn Relay 1992 - 1998 Power distribution box 


Horn Relay (Alpine) 1994 - 1998 Behind glove compartment 
Board Computer/Anti-Theft 


Idle Speed Control Valve 1992 - 1995 Top rear of engine behind intake manifold (M42 engine) 


Idle Speed Control Valve 1992 -1995 Top left side of engine (M50 engine) 


Idle Speed Control Valve 1993 - 1996 Below intake manifold (M50/S50US engine) 


1996 - 1998 On throttle housing (M44 engine) 
1997 - 1998 Left front of engine below intake manifold (M52/S52US engine) 


Component 


Horns, Right/Left 


idle Speed Control Valve 


Idie Speed Control Valve 


Ignition Coils 1992 - 1998 Right of engine under plastic cover (four-cylinder) 
ignition Coils 1992 - 1998 Top of engine under cover (six-cylinder) 


Ignition Switch 1992 - 1998 Right side of steering column 


Intake Air Resonance Changeover 1992 - 1998 


Valve (DISA) 


Intake Air Temperature Sensor 1992 - 1995 In mass air flow sensor (M42 engine) 
Intake Air Temperature Sensor 1996 - 1998 In top of air filter housing (M44 engine) 


Intake Air Temperature Sensor 1992 - 1998 Left side of engine in intake manifold (six-cylinder) 


Left rear of engine compartment 


Knock Sensors Left side of engine block 
Left Front Power Window Motor Left front door 
Left Front Window Monitoring Switch Left front door trim panel 


Left Front Window Retraction Switch | 1992 - 1993 Left front door handle lock assembly 


Left Splice Panel 1992 - 1998 Under left side of dash at kick-panel 

Main Fuse and Relay Box (Power 1992 - 1998 Left side of engine compartment 
Distribution Box) 

Mass Air Flow Sensor 1992 - 1998 


Mixing Actuators 1992 - 1998 


Left side of engine, intake air duct 


Heater box 
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Table a. E36 Component Locations 


Normal Speed Cooling Fan Relay 1992 - 1998 


Neutral Safety Switch (Automatic 1992 - 1998 Next to gear shift lever in center console Fig. 29. 
Transmission Range Switch) 


Oil Pressure Switch 1992 - 1998 Left front of engine below intake manifold at oil filter housing | 


On-Board Computer Horn Relay 1992 - 1998 Behind glove compartment Fig. 8. 
Fig. 9. 
On-Board Computer Temperature 1992 - 1998 Right front of engine compartment 
Sensor ‘ 


Outside Temperature Sensor 1992 - 1997 In right front brake cooling duct P| 


Outside Temperature Sensor 1998 Right rear of engine compartment behind fresh air cow! 


Oxygen Sensor Heater Relay 1992 - 1998 Power distribution box 
Oxygen Sensor(s) 1992 - 1998 On exhaust pipe ahead/behind catalytic converter (M42/M44 engine) | 
Oxygen Sensor (x2) 1992 - 1995 On exhaust pipe ahead of catalytic converter (M50/S50US engine) a 


Oxygen Sensors (x4) 1996 - 1998 On exhaust manifold/exhaust pipe behind catalytic converter 
(M52/S52US engine) 


Parking Brake Switch 1992 - 1998 On rear of parking brake lever 


Power Distribution Box 1992 - 1998 


Radio Microswitch 1992 - 1996 Center console behind radio 
Radio Receiver 1997 - 1998 Right rear luggage compartment 


ui 


Rear left of engine compartment 


Relay And Fuse Box (Power 1992 - 1998 Left side of engine compartment Fig. 2. 
Distribution Box) Fig. 7. 
Fig. 10. 


Rear Window Blower 1994 - 1998 Behind rear seat (convertible) ae 
Rear Window Blower Microswitch 1994 - 1994 At convertible top linkage P| 
Rear Window Blower Microswitch 1995 - 1998 Behind rear seat (convertible) mS 


Rear Window Blower Relay 1994 - 1998 Behind glove compartment 
Fig. 9. 


Rear Window Defogger Relay 4992 - 1998 Power distribution box 
Reversing (Back-up) Light Switch 1992 - 1998 Right or left side top of transmission Fig. 30. 


Splice Panel, Right 1992 - 1998 Behind glove compartment Fig. 8. 
Fig. 9. 


Rollover Protection Actuator 1994 - 1998 Behind rear seat (convertible) aa 


Continued 
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ELECTRICAL COMPONENT LOCATIONS 610-17 


Table a. E36 Component Locations 


es 
[e-8 


Seat Movement Motor 1992 - 1998 Under front seat ae 


Component 


} 
Left engine compartment, below power distribution box (M44 engine) 
ae: 


Secondary Air Pump (6-cyl.) 1996 - 1998 Front of engine compartment (M52/S52US engine) i 


Secondary Air Pump Relay 1996 - 1998 Fig. 2. 


Secondary Air Pump Valve 1996 - 1998 
Side Impact Air Bag Right/Left 1997 - 1998 


Side Impact Airbag Crash Sensor, 
Right/Left 


Shift Interlock 


Slip Control Module (ABS/AST) 


Splice Panel, Left Side 


Supplemental Restraint System 1992 - 1993 
(Airbag) Control Module 


Supplemental Restraint System 1994 - 1998 Under center of rear seat 


(Airbag ZAE) Control Module 


Telephone Eject Box 1994 - 1996 Center console 


Telephone Transceiver 1992 - 1992 In luggage compartment 
Throttle Flap Heater 1994 - 1996 Left side of engine 


Throttle Position Sensor 1992 - 1998 Left side of engine in throttle housing 


Continued (it) 
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610-18 ELECTRICAL COMPONENT LOCATIONS 


Table a. E36 Component Locations 


Transmission Control Module 1992 - 1998 Right rear engine compartment behind panel 


Transmission Range Switch (Gear 4992 - 1998 Next to gear shift lever in center console Fig. 29. 
Position/Neutral Safety Switch) 
Transmission Valve Unit 4992 - 1993 In transmission oil pan ; P| 
Transmission Vaive Unit 1994 - 1998 On left side of transmission fo 


in trunk lid 


Trunk Lid Microswitch 1994 - 1998 a 
Behind glove compartment (convertible) 


Fig. 9 


Trunk Lid Relay 1994 - 1998 


Trunk Light Switch 


Vehicle Speed Sensor On final drive 


i ea Lael ata 

(VANOS) 

Variable Camshaft Control (VANOS) Front of cylinder head | 

1992 - 1998 ca 
Engine) 

Right front of engine compartment | | 

1992 - 1998 Rear engine compartment | 


1992 - 1995 Left side of engine compartment 


Wiper Motor Relay 1992 - 1998 In left splice panel behind footwell speaker grill Fig. 5 


Wiper Relay 1992 - 1998 Behind glove compartment Fig. 8./ Fig. 
9. 
Wiper/Washer Module 1992-1993 Left side of footwell under foot rest 
(early) 
Wiper/Washer Module 1993 (late)- Behind glove compartment Fig. 8. 
1998 Fig. 9. 


ZAE Airbag Control Module 1994 - 1998 On center tunnel under rear seat cushion a 
ZKE IV Control Module 1994 - 1998 Behind glove compartment 
Fig. 9. 


COMPONENT LOCATIONS 


ELECTRICAL COMPONENT LOCATIONS 


FUSE POSITION TABLES 
Table b through Table g list fuse positions in the power dis- 
tribution box and, where applicable, in the auxiliary relay pan- 
el, the left side splice panel and the luggage compartment. 
Refer to the beginning of this repair group for locations of 
these panels. 

: 

—| 

~ 


FUSE POSITION TABLES 


610-20 ELECTRICAL COMPONENT LOCATIONS 


Fuses 1-20 


Fuses 31-46 


Fuses 21-30 0013034 


Fuse positions 1-46 in front power distribution box 


Table b. 1992 E36 Fuse Positions 


Protected Circuit 


Table b. 1992 E36 Fuse Positions 


Protected Circuit 


Fuel pump 


Park ventilation (see also fuse 20) 


Heating and A/C (IHKR E36)(see also fuse 
16, 23, 31, 37, 39, 41) 
Park ventilation (see also fuse 19) 


ABS (see also fuse 10, 27, 38, 46) 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25, 29, 30) 

instrument illumination (see also fuse 25, 33, 
37) 

Park/taillights (see also fuse 33, 37) 


Power sunroof (see also fuse 13) 


Not used 


Headlight washer 


Multi-function clock (see also fuse 27, 31, 45, 
46) 

Headlights/foglights (see also fuse 11, 12, 
15, 22, 25, 29, 30) 

Heated seats (see also fuse 4) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 37, 39, 41) 

Instrument cluster (see also fuse 27, 31, 46) 

On-Board Computer (see also fuse 11, 12, 
27, 31, 33, 37, 45, 46) 

Rear window defogger (see also fuse 6) 

Turn signals/hazard lights (see also fuse 34) 


Heated seats (see also fuse 23) 


Power mirrors 


Power seats (see also fuse 40) 


Rear window defogger (see also fuse 23) 


Anti-theft system (Alpine) (see also fuse 43) 
Central locking (ZVM II) (see also fuse 35, 
43) 


Crash control module (see also fuse 11, 12, 
29, 34) 

Headlights/foglights (see also fuse 11, 12, 
15, 22, 23, 29, 30) 

Instrument illumination (see also fuse 22, 33, 
37) 


Horn 


Sound system (see also fuse 44) 


Back-up lights 
Electronic transmission control (A4S 310R) 
(see also fuse 28, 46) 


ABS (see also fuse 21, 27, 38, 46) 


Crash control module (see also fuse 12, 25, 
29, 34) 

Headlights/foglights (see also fuse 12, 15, 
22, 23, 25, 29, 30) 

On-Board Computer (see also fuse 12, 23, 
27, 31, 33, 37, 45, 46) 


ABS (see also fuse 10, 21, 38, 46) 

Multi-function clock (see also fuse 23, 31, 45, 
46) ; 

Instrument cluster (see also fuse 23, 31, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 31, 33, 37, 45, 46) 


Crash control module (see also fuse 11, 25, 
29, 34) 

Headlights/foglights (see also fuse 11, 15, 
22, 23, 25, 29, 30) 

On-Board Computer (see also fuse 11, 23, 
27, 31, 33, 37, 45, 46) 


Cruise control (see also fuse 46) 

Engine control module (see also fuse 16) 

Starting system 

Electronic transmission contro! (A4S 310R) 
(see also fuse 26, 46) 


Power sunroof (see also fuse 1) 
Power windows (see also fuse 14) 


Crash control module (see also fuse 11, 12, 
25, 34) 

Headlights/foglights (see aiso fuse 11, 12, 
15, 22, 23, 25, 30) 


Power windows (see also fuse 13) 


Headlights/foglights (see also fuse 11, 12, 
15, 22, 23, 25) 


Headlights/foglights (see also fuse 11, 12, 
22, 23, 25, 29, 30) 


Engine contro! module (see also fuse 28) 
Heating and A/C (IHKR E36)(see also fuse 
20, 23, 31, 37, 39, 41) 


Not used 


FUSE POSITION TABLES 


Multi-function clock (see also fuse 23, 27, 45, 
46) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 37, 39, 41) 

Instrument cluster (see also fuse 23, 27, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 33, 37, 45, 46) 


ELECTRICAL COMPONENT LOCATIONS 610-21 


Table b. 1992 E36 Fuse Positions 


Protected Circuit 


Table b. 1992 E36 Fuse Positions 


Protected Circuit 


Glove compartment light/cassette 


compartment/ashtray light/charging 
socket/cigar lighter (see also fuse 33, 37, 
44) 


33 


Cellular telephone (see also fuse 43) 

Glove compartment light/cassette 
compartment/ashtray light/charging 
socket/cigar lighter (see also fuse 32, 37, 
44) 

interior lights (also see fuse 43) 

License plate/luggage compartment lights 
(see also fuse 37) 

Instrument illumination (see also fuse 22, 25, 
37) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 37, 45, 46) 

Park/taillights (see also fuse 22, 37) 


34 


15A 


Crash control module (see also fuse 11, 12, 
25, 29) 
Turn signals/hazard lights (see also fuse 23) 


35 


25A 


Central locking (ZVM Il) (see also fuse 7, 43) 


36 


30A 


Wiper/washer (see also fuse 37, 44, 45) 


37 


10A 


Glove compartment light/cassette 
compartment/ashtray light/charging 
socket/cigar lighter (see also tuse 32, 33, 
44) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 39, 41) 

Instrument illumination (see also fuse 22, 25, 
33) 

License plate/luggage compartment lights 
(see also fuse 33) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 45, 46) 

Park/taillights (see also fuse 22, 33) 

Wiper/washer (see also fuse 36, 44, 45) 


38 


ABS (see also fuse 10, 21, 27, 46) 


39 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 37, 41) 


40 


Power seats (see also fuse 5) 


A 


Heating and A/C (IHKR E86)(see also fuse 
16, 20, 23, 31, 37, 39) 
Radiator auxiliary fan 


42 


Not used 


43 


Anti-theft system (Alpine) (see also fuse 7) 
Cellular telephone (see also fuse 33) 
Central locking (ZVM II) (see also fuse 7, 35) 
Interior lights (also see fuse 33) 


44 


15A 


Glove compartment light/cassette 
compartment/ashiray light/charging 
socket/cigar lighter (see also fuse 32, 33, 
37) 

Sound system (see also fuse 9) 

Wiper/washer (see also fuse 36, 37, 45) 


Multi-function clock (see also fuse 23, 27, 31, 
46) 
On-Board Computer (see also fuse 11, 12, 


23, 27, 31, 33, 37, 46) 
Wiper/washer (see also fuse 36, 37, 44) 


ABS (see also fuse 10, 21, 27, 38) 

Brake lights 

Multi-function clock (see also fuse 23, 27, 31, 
45) 

Cruise control (see also fuse 28) 

Electronic transmission control (A4S 310R) 
(see also fuse 26, 28) 

Instrument cluster (see also fuse 23, 27, 31) 

On-Board Computer (see also fuse 11, 12, 


23, 27, 31, 33, 37, 45) 


WARNING — 

Fuse designations and locations are subject to 
change, and may vary from car to car, depending on 
options. If questions arise, please remember that an 
authorized BMW dealer is the best source for the 
most accurate and up-to-date information. 
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610-22 ELECTRICAL COMPONENT LOCATIONS 


Table c. 1993 E36 Fuse Positions 


fuse Rating | Protected Circuit 
a1 5A | ABS (see also fuse 10, 27, 38, 46) 
22 5A | Instrument illumination (see also fuse 25, 33, 
37) 
Park/taillights (see also fuse 33, 37) 
23 5A | Multi-function clock (see also fuse 27, 31, 45, 
46) 
Headlights/foglights (see also fuse 11, 12, 
15, 25, 29, 30) 
Heated seats (see also fuse 4) 
Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 37, 39, 41) 
Fuses 21-30 0013034 instrument cluster (see also fuse 27, 31, 46) 
On-Board Computer (see also fuse 11, 12, 
_ 27, 31, 33, 37, 45, 46) 
Fus tions 1-46 in front power distribution box Rear window defogger (see also fuse 6) 
pee aac ay Turn signals/hazard lights (see also fuse 34) 
Table c. 1993 E36 Fuse Positions Be Ore PEGE r minets 
Protected Circuit 25 5A ek aa aa (see also fuse 11, 12, 
Power sunroof a illumination (see also fuse 22, 33, 
2 Not used ; 
26 10A | Back-up lights 
3 30A | Headlight washer Electronic transmission control (A4S 310R) 
(see also fuse 28,.46) 
4 15A | Heated seats (see also fuse 23) 
27 5A | ABS (see also fuse 10, 21, 38, 46) 
5 30A | Power seats (see aiso fuse 40) Multi-function clock (see also fuse 23, 31, 45, 
: 46) 
6 20A | Rear window defogger (see also fuse 23) Instrument cluster (see also fuse 23, 31, 46) 
: On-Board Computer (see also fuse 11, 12, 
7 5A | Central locking (ZVM) (see also fuse 35, 43) 23, 31, 33, 37, 45, 46) 
1 i- Alpi f 
8 5A as (Alpine) (see also fuse 43) 28 5A | Cruise control (see also fuse 46) 
Engine control module (see also fuse 16) = 
9 20A | Sound system (see also fuse 44) Starting system 2 
Electronic transmission control (A4S 310R) 4 
10 30A | ABS (see also fuse 21, 27, 38, 46) (see also fuse 26, 46) 
11 7.5A | Headlights/foglights (see also fuse 12, 15, 29 7.5A | Headlights/foglights (see also fuse 11, 12, — | 
23, 25, 29, 30) 15, 23, 25, 30) Tt") 
On-Board Computer (see also fuse 12, 23, 
27, 31, 33, 37, 45, 46) 30 7.5A | Headlights/foglights (see also fuse 11, 12, ! 
15, 23, 25) — 
12 7.5A | Headlights/foglights (see also fuse 11, 15, In 
23, 25, 29, 30) Multi-function clock (see also fuse 23, 27, 45, 
On-Board Computer (see also fuse 11, 23, 46) _ 
27, 31, 33, 37, 45, 46) Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 37, 39, 41) 
13 5A | Not used Instrument cluster (see also fuse 23, 27, 46) 
On-Board Computer (see also fuse 11, 12, 
14 30A | Power windows (see also fuse 33) 23, 27, 33, se 45, bs 
15 5A | Headlights/foglights (see also fuse 11, 12, Glove compartment light/cassette = 
23, 25, 29, 30) compartment/ashtray light/charging = 
16 5A | Engine control module (see also fuse 28) at lighter (see also fuse 33, 37, : 
Heating and A/C (IHKR E36)(see also fuse ) 
20, 23, 31, 37, 39, 41) 
17 Not used 
18 15A | Fuel pump 
19 15A | Not used 
20 30A | Heating and A/C (IHKR E36)(see also fuse 
16, 23, 31, 37, 39, 41) ‘ 
Park ventilation 
1} 
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ELECTRICAL COMPONENT LOCATIONS 610-23 


Table c. 1993 E36 Fuse Positions 


Rating 


Protected Circuit 


Table c. 1993 E36 Fuse Positions 


Protected Circuit 


10A 


Cellular telephone (see also fuse 43) 

Glove compartment light/cassette 
compartment/ashtray light/charging 
socket/cigar lighter (see also fuse 32, 37, 
44) 

Interior lights (also see fuse 43) 

License plate/luggage compartment lights 
(see also fuse 37) 

Instrument illumination (see also fuse 22, 25, 
37) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 37, 45, 46) 

Park/taillights (see also fuse 22, 37) 

Power windows (see also fuse 14) 


15A 


Crash contro! module 
Tum signals/hazard lights (see also fuse 23) 


25A 


Central locking (ZVM II) (see also fuse 7, 43) 


30A 


Wiper/washer (see also fuse 37, 44, 45) 


10A 


Glove compartment light/cassette 
compartment/ashiray light/charging 
socket/cigar lighter (see also fuse 32, 33, 
44) 


Heating and A/C (IHKR E36)(see also fuse 


16, 20, 23, 31, 39, 41) 

Instrument illumination (see also fuse 22, 25, 
33) 

License plate/luggage compartment lights 
(see also fuse 33) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 45, 46) 

Park/taillights (see also fuse 22, 33) 

Wiper/washer (see also fuse 36, 44, 45) 


30A 


ABS (see also fuse 10, 21, 27, 46) 


7.5A 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 37, 41) 


30A 


Power seats (see also fuse 5) 


30A 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 37, 39) 
Radiator auxiliary fan 


7.5A 


Airbag (SRS) (see also fuse 43) 


5A 


Anti-theft system (Alpine) (see also fuse 8) 
Airbag (SRS) (see also fuse 42) 

Cellular telephone (see also fuse 33) 
Central locking (ZVM il) (see also fuse 7, 35) 
Interior lights (also see fuse 33) 


15A 


Glove compartment light/cassette 
compartment/ashtray light/charging 
socket/cigar lighter (see also fuse 32, 33, 
37) 

Sound system (see also fuse 9) 

Wiper/washer (see also fuse 36, 37, 45) 


7.5A 


Multi-function clock (see also fuse 23, 27, 31, 
46) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 37, 46) 

Wiper/washer (see also fuse 36, 37, 44) 


ABS (see also fuse 10, 21, 27, 38) 

Brake lights 

Multi-function clock (see also fuse 23, 27, 31, 
45) 

Cruise control (see also fuse 28) 

Electronic transmission control (A4S 310R) 
(see also fuse 26, 28) 

Instrument cluster (see also fuse 23, 27, 31) 

On-Board Computer (see also fuse 11, 12, 


23, 27, 31, 33, 37, 45) 


WARNING — 


Fuse designations and locations are subject to 
change, and may vary from car to car, depending on 
options. If questions arise, please remember that an 
authorized BMW dealer is the best source for the 
most accurate and up-to-date information. 
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610-24 ELECTRICAL COMPONENT LOCATIONS 


Fuses 1-20 


Fuses 31-46 


Fuses 21-30 


Fuse positions 1-46 in front power distribution box 


Table d. 1994 E36 Fuse Positions 


Protected Circuit 


Table d. 1994 E36 Fuse Positions 


Protected Circuit 


Engine control module (see also fuse 28) 
Heating and A/C (IHKR E36)(see also fuse 
20, 23, 31, 37, 39, 41) 


Not used 


Fuel pump 


Rear power windows 


Blower motor 

Heating and A/C (IHKR E36) (see also fuse 
16, 23, 31, 37, 39, 41) 

Park ventilation 


ABS (see also fuse 10, 38, 46) 
AST (see also fuse 10, 38) 


Instrument illumination (see also fuse 25, 37) 
Park/taillights (see also fuse 33, 37) 


Power sunroof 


Not used 


Headlight washer (also see fuse 37) 


Heated seats (see also fuse 23) 


Power seats (see also fuse 40) 


Rear window defogger/blower (see also fuse 
23) 


Headlights/foglights (see also fuse 11, 12, 
15, 25, 29, 30) 

Heated seats (see also fuse 4) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 37, 39, 41) 

Instrument cluster (see also fuse 27, 31, 46) 

On-Board Computer (see also fuse 11, 12, 
27, 31, 33, 37, 45, 46) 

Rear window defogger/blower (see also fuse 
6) 

Turn signals/hazard lights (see also fuse 34) 


Power mirrors 


Central body electronics (ZKE IV) 
(convertible only) (see aiso fuse 33, 43) 

Central locking (see also fuse 35, 43) 

Convertible roof (see also fuse 35, 43) 

Roll-over protection (see also fuse 35, 42, 
43) 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 29, 30) 
Instrument illumination (see also fuse 22, 37) 


Horn 


Sound system (see also fuse 44) 


Back-up lights 
Electronic transmission control (A4S 310R) 
(see also fuse 26, 46) 


Instrument cluster (see also fuse 23, 31, 46) 
On-Board Computer (see also fuse 11, 12, 
23, 31, 33, 37, 45, 46) 


ABS (see also fuse 21, 38, 46) 
AST (see also fuse 21, 38) 


Headlights/foglights (see also fuse 12, 15, 
23, 25, 29, 30) 

On-Board Computer (see also fuse 12, 23, 
27, 31, 33, 37, 45, 46) 


Cruise control (see also fuse 46) 

Engine controi module (see also fuse 16) 

Starting system 

Electronic transmission control (A4S 310R) 
(see also fuse 26, 46) 


Headlights/foglights (see also fuse 11, 15, 
23, 25, 29, 30) 

On-Board Computer (see also fuse 11, 23, 
27, 31, 33, 37, 45, 46) 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25, 30) 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25) 


Not used 


Front power windows 


Headlights/foglights (see also fuse 11, 12, 
23, 25, 29, 30) 
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Multi-function clock 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 37, 39, 41) 

Instrument cluster (see also fuse 23, 27, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 33, 37, 45, 46) 


Cigar lighter/ashtray lights 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 
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Table d. 1994 E36 Fuse Positions Table d. 1994 E36 Fuse Positions 
fuse Rating | Protected Circuit 


33 10A | Central body electronics (ZKE IV) (see also 
fuse 7, 43) 

Charging socket 

Interior lights (also see fuse 43) 

License plate/luggage compartment lights 
(see also fuse 37) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 37, 45, 46) ’ 

Park/taillights (see also fuse 22, 37) 

Telephone (see also fuse 43) 


Protected Circuit 


ABS (see also fuse 10, 21, 38) 

Brake lights 

Multi-function clock (see also fuse 23, 27, 31, 
45) 

Cruise control (see also fuse 28) 

Electronic transmission control (A4S 310R) 
(see aiso fuse 26, 28) 

Instrument cluster (see also fuse 23, 27, 31) 

On-Board Computer (see also fuse 11, 12, 


23, 27, 31, 33, 37, 45) 


34 145A | Crash control module 


Turn signals/hazard lights (see also fuse 23) WARNING 


Fuse designations and locations are subject to 
change and may vary from car to car, depending on 
options. If questions arise, please remember that an 
authorized BMW dealer is the best source for the 
most accurate and up-to-date information. 


35 25A | Central locking (see also fuse 7, 43) 
Convertible roof (see also fuse 7, 43) 
Roll-over protection (see also fuse 7, 42, 43) 


Wiper/washer (see also fuse 37, 44, 45) 


Cassette compartment light 

Engine compartment light 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 39, 41) 

Instrument illumination (see also fuse 22, 25) 

License plate/luggage compartment lights 
(see also fuse 33) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 45, 46) 

ParkAaillights (see also fuse 22, 33) 

Wiper/washer (see also fuse 36, 44, 45) 


ABS (see also fuse 10, 21, 46) 
AST (see also fuse 10, 21) 


39 7.5A | Heating and A/C (IHKR E36) (see also fuse 
16, 20, 23, 31, 37, 41) , 


Power seats (see also fuse 5) 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 37, 39) 
Radiator auxiliary fan 


Airbag (SRS) (see also fuse 43) 
Roll-over protection (see also fuse 7, 35, 43) 


Anti-theft system (Alpine) 

Airbag (SRS) (see also fuse 42) 

Central body electronics (ZKE IV) (see also 
fuse 7, 33) 

Central locking (see also fuse 7, 35) 

Convertible roof (see also fuse 7, 35) 

Interior lights (also see fuse 33) 

Roll-over protection (see also fuse 7, 35, 42) 

Telephone (see also fuse 33) 


Glove compartment light 
Sound system (see also fuse 9) 
Wiper/washer (see also fuse 36, 37, 45) 


On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 37, 46) 
Wiper/washer (see also fuse 36, 37, 44) 
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610-26 ELECTRICAL COMPONENT LOCATIONS 


( Fuses 31-46 


Fuses 1-20 


Fuses 21-30 0013034 


Fuse positions 1-46 in front power distribution box 


Table e. 1995 E36 Fuse Positions 


Protected Circuit 


Table e. 1995 E36 Fuse Positions 


Protected Circuit 


16 


5A 


Engine control module (see also fuse 28, 39) 
Heating and A/C (IHKR E36)(see also fuse 
20, 23, 31, 37, 39, 41) 


17 


10A 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25, 29, 30) 


18 


15A 


Fuel pump 


19 


30A 


Rear power windows 


20 


30A 


Blower motor 

Heating and A/C (IHKR E36) (see also fuse 
16, 23, 31, 37, 39, 41) 

Park ventilation 


21 


5A 


ABS (see also fuse 10, 23, 27, 38, 46, 47) 
AST (see also fuse 10, 26, 27, 38, 46) 


22 


5A 


Instrument illumination (see also fuse 25, 33, 
37) 
Park/aillights (see also fuse 33, 37) 


Power sunroof 


Not used 


30A | Headlight washer (also see fuse 37) 


15A | Heated seats (see also fuse 23) 


30A | Power seats (see also fuse 40) 


20A | Rear window defogger/blower (see also fuse 
23) 


5A | Central body electronics (ZKE IV) 
(convertible only) (see also fuse 14, 31, 33, 
35, 43) 

Central locking (see also fuse 26, 28, 35) 

Convertible roof (see also fuse 27, 35, 42, 
43) 

Interior lights (also see fuse 33, 43) 

Roll-over protection (see also fuse 35, 42, 
43) 


23 


5A 


ABS (see also fuse 10, 21, 27, 38, 46) 

Headlights/foglights (see also fuse 11, 12, 
15, 17, 25, 29, 30) 

Heated seats (see also fuse 4) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 37, 39, 41) 

Instrument cluster (see also fuse 27, 31, 46) 

Multi-function clock (see also fuse 26, 27, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
27, 31, 33, 37, 45, 46) 

On-Board Display (see also fuse 26, 27, 31, 
45, 46) 

Rear window defogger/blower (see also fuse 
6) 

Turn signals/hazard lights (see also fuse 34) 


24 


10A 


Power mirrors 


15A | Horn 


25 


5A 


Headlights/foglights (see also fuse 11, 12, 
15, 17, 23, 29, 30) 

Instrument illumination (see also fuse 22, 33, 
37) 


20A | Sound system (see also fuse 33, 44) 


30A | ABS (see also fuse 21, 23, 27, 38, 46, 47) 
AST (see also fuse 21, 26, 27, 38, 46) 


11 


7.5A | Headlights/foglights (see also fuse 12, 15, 
17, 23, 25, 29, 30) 

On-Board Computer (see also fuse 12, 23, 
27, 31, 33, 37, 45, 46) 


12 


7.5A | Headlights/foglights (see also fuse 11, 15, 
17, 23, 25, 29, 30) 

On-Board Computer (see also fuse 11, 23, 
27, 31, 33, 37, 45, 46) 


26 


10A 


AST (see also fuse 10, 21, 27, 38, 46) 

Back-up lights 

Central locking (see also fuse 7, 28, 35) 

Electronic transmission control (A4S 
310R/Z) (see also fuse 28, 46) 

Multi-function clock (see also fuse 23, 27, 31, 
45, 46) 

On-Board Display (see aiso fuse 23, 27, 31, 
45, 46) 

Starting system (see also fuse 28) 


13 


5A | Not used 


14 


30A | Central body electronics (ZKE IV) (see also 
fuse 7, 14, 31, 33, 35, 43) 
Front power windows 


15 


15A | Headlights/foglights (see also fuse 11, 12, 
17, 23, 25, 29, 30) 
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27 


5A 


ABS (see also fuse 10, 21, 23, 38, 46, 47) 

AST (see also fuse 10, 21, 26, 38, 46) 

Convertible roof (see also fuse 7, 35, 42, 43) 

Instrument cluster (see also fuse 23, 31, 46) 

Multi-function clock (see also fuse 23, 26, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 31, 33, 37, 45, 46) 

On-Board Display (see also fuse 23, 31, 45, 
46) 


ELECTRICAL COMPONENT LOCATIONS 610-27 


Table e. 1995 E36 Fuse Positions 


Table e. 1995 E36 Fuse Positions 


fuse Rating | Protected Circuit fuse Rating | Protected Circuit 
28 5A | Central locking (see also fuse 7, 26, 35) 39 7.5A | Engine control module (see also fuse 16, 28) 
Cruise control (see also fuse 46) Heating and A/C (IHKR E36) (see also fuse 
Engine control module (see also fuse 16, 39) 16, 20, 23, 31, 37, 41) 
Electronic transmission control (A4S 
310R/Z) (see also fuse 26, 46) 40 30A | Power seats (see also fuse 5) 
seestiig Byston Gee alsodttseiee) 41| 380A | Heating and A/C (IHKR E36)(see also fuse 
29 7.5A | Headlights/foglights (see also fuse 11, 12, 16, 20, 23, 31, 37, 39) 
15, 17, 23, 25, 30) Radiator auxiliary fan 
30 7.54 | Headlights/foglights (see also fuse 11, 12, 42 7.5A | Airbag (SRS) (see also fuse 43) 
15, 17, 23, 25, 29) Convertible roof (see also fuse 7, 27, 35, 43) 
Roll-over protection (see also fuse 7, 35, 43) 
31 5A | Central body electronics (ZKE IV) (see also - : 
fuse 7, 14, 33, 35, 43) 43 5A | Anti-theft system (Alpine) (see also fuse 47) 
Heating and A/C (IHKR E36)(see also fuse Airbag (SRS) (see also fuse 42) 
16, 20, 23, 37, 39, 41) Central body electronics (ZKE IV) (see also 
Instrument cluster (see also fuse 23, 27, 46) fuse 7, 14, 31, 33, 35) 
Multi-function clock (see also fuse 23, 26, 27, Central locking (see also fuse 7, 35) 
45, 46) Convertible roof (see also fuse 7, 27, 35, 42) 
On-Board Computer (see also fuse 11, 12, Interior lights (also see fuse 7, 33) 
23, 26, 27, 33, 37, 45, 46) Roll-over protection (see also fuse 7, 35, 42) 
On-Board Display (see also fuse 23, 27, 45, Telephone (see also fuse 33) 
a E 44 15A | Glove compartment light 
32 30A | Cigar lighter/ashtray lights Sound system (see also fuse 9, 33) 
Wiper/washer (see also fuse 36, 37, 45) 
33 10A | Central body electronics (ZKE IV) (see also - : 
fuse 7, 14, 31, 35, 43) 45 7.5A | Multi-function clock (see also fuse 23, 26, 27, 
Charging socket 31, 46) 
Door lock heating On-Board Computer (see also fuse 11, 12, 
Instrument illumination (see also fuse 22, 25, 23, 26, 27, 31, 33, 37, 46) 
37) On-Board Display (see also fuse 23, 27, 31, 
Interior lights (also see fuse 7, 43) 46) 
License plate/luggage compartment lights Wiper/washer (Canada only) (see also fuse 
(see also fuse 37) 36, 37, 44) 
On 0s Camper ee ee thee ate, 46 15A | ABS (see also fuse 10, 21, 23, 27, 38, 47) 
eG ei 8 ar ee) AST Iso f 10, 21, 26, 27, 38 
Park/taillights (see also fuse 22, 37) a ae $0 fuse 10, 21, 26, 27, 38) 
pout yo teivisee clea tee) Cruise conte (see also fuse 28) 
‘Telephone (eee alse (use 42) Electronic transmission control (A4S 310R) 
34 15A | Crash control module (see also fuse 26, 28) 
Tum signals/hazard lights (see also fuse 23) instrument cluster (see also fuse 23, 27, 31) 
Multi-function clock (see also fuse 23, 26, 27, 
35 25A | Central body electronics (ZKE IV) (see also 31, 45) 
fuse 7, 14, 31, 33, 43) On-Board Computer (see also fuse 11, 12, 
Central locking (see also fuse 7, 26, 28) 23, 26, 27, 31, 33, 37, 45) 
Convertible roof (see also fuse 7, 27, 42, 43) On-Board Display (see also fuse 23, 27, 31, 
Roll-over protection (see also fuse 7, 42, 43) 45) 
36 30A | Wiper/washer (see also fuse 37, 44, 45) 47 15A | ABS (see also fuse 10, 21, 23, 27, 38, 46) 
- Anti-theft system (Alpine) (see also fuse 43) 
37 10A | Cassette compartment light 
Engine compartment light 48 40A | Not used 
Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 39, 41) 
a illumination (see also fuse 22, 25, WARNING — 
License plate/luggage compartment lights * Fuse designations and locations are subject to 
(see also fuse 33) change, and may vary from car to car, depending 
On-Board Computer (see also fuse 11, 12, on options. If questions arise, please remember 
23, 26, 27, 31, 33, 45, 46) that an authorized BMW dealer is the best source 
Park/taillights (see also fuse 22, 33) for the most accurate and up-to-date information. 
Wiper/washer (Canada only) (see also fuse 
36, 44, 45) * To locate fuses 47-48, refer to Fuse and Relay 
38 30A | ABS (see also fuse 10, 21, 23, 27, 46, 47) Positions in this. repair group. 
AST (see also fuse 10, 21, 26, 27, 46) 


FUSE POSITION TABLES 


610-28 ELECTRICAL COMPONENT LOCATIONS 


Table f. 1996 E36 Fuse Positions 


Fuses 1-20 


Fuses 31-46 


Fuses 21-30 


Fuse positions 1-46 in front power distribution box 


Table f. 1996 E36 Fuse Positions 


Protected Circuit 


Protected Circuit 


Engine contro! module (see also fuse 28, 39) 
Heating and A/C (IHKR E36)(see also fuse 
20, 23, 31, 37, 39, 41, 48) 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25, 29, 30) 


Fuel pump 


£ 


Rear power windows 


Blower motor , 

Heating and A/C (IHKR E36) (see also fuse 
16, 23, 31, 37, 39, 41, 48) 

Park ventilation 


ABS (see also fuse 10, 23, 27, 38, 46, 47) 
AST (see also fuse 10, 26, 27, 38, 46) 


Instrument illumination (see also fuse 25, 33, 
37) ; 


Power sunroof (see also fuse 13) 


Not used 


Headlight washer (also see fuse 37) 


Heated seats (see also fuse 23) 


Power seats (see also fuse 40) 


Rear window defogger/blower (see also fuse 
23) 


Central body electronics (ZKE IV) 
(convertible only) (see also fuse 14, 33, 35, 
43) 

Central locking (see also fuse 26, 28, 35) 

Convertible roof (see also fuse 27, 35, 42, 
43) 

Interior lights (also see fuse 33, 43) 

Roll-over protection (see also fuse 35, 42, 
43) 


| ABS (see also fuse 10, 21, 27, 38, 46) 


Headlights/foglights (see also fuse 11, 12, 
15, 17, 25, 29, 30) 

Heated seats (see also fuse 4) 

Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 37, 39, 41, 48) 

Instrument cluster (see also fuse 27, 31, 46) 

Multi-function clock (see also fuse 26, 27, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
27, 31, 33, 37, 45, 46) 

On-Board Display (see also fuse 26, 27, 31, 
45, 46) . 

Rear window defogger/blower (see also fuse 
6) 

Turn signals/hazard lights (see also fuse 34) 


Power mirrors 


Headlights/foglights (see also fuse 11, 12, 
15, 17, 23, 29, 30) 

Instrument illumination (see also fuse 22, 33, 
37) - 


Horn 


Sound system (see also fuse 44) 


ABS (see also fuse 21, 23, 27, 38, 46, 47) 
AST (see also fuse 21, 26, 27, 38, 46) 


Headlights/foglights (see also fuse 12, 15, 
17, 23, 25, 29, 30) 

On-Board Computer (see also fuse 12, 23, 
27, 31, 33, 37, 45, 46) 


Headlights/foglights (see also fuse 11, 15, 
17, 23, 25, 29, 30) 

On-Board Computer (see also fuse 11, 23, 
27, 31, 33, 37, 45, 46) 


Airbag (SRS) (see also fuse 43) 

AST (see also fuse 10, 21, 27, 38, 46) 

Back-up lights 

Central locking (see also fuse 7, 28, 35) 

Electronic transmission control (A4S 
310R/Z) (see also fuse 28, 46) 

Multi-function clock (see also fuse 23, 27, 31, 
45, 46) 

On-Board Display (see also fuse 23, 27, 31, 
45, 46) 

Starting system (see also fuse 28) . 


Power sunroof (see also fuse 1) 


Central body electronics (ZKE IV) (see also 
fuse 7, 14, 33, 35, 43) 
Front power windows 


Headlights/foglights (see also fuse 11, 12, 
17, 23, 25, 29, 30) 


FUSE POSITION TABLES 


ABS (see also fuse 10, 21, 23, 38, 46, 47) = 

AST (see also fuse 10, 21, 26, 38, 46) fai 

Convertible roof (see also fuse 7, 35, 42, 43) 

Instrument cluster (see also fuse 23, 31, 46) 

Multi-function clock (see also fuse 23, 26, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 31, 33, 37, 45, 46) 

On-Board Display (see also fuse 23, 31, 45, 
46) 


ELECTRICAL COMPONENT LOCATIONS 610-29 — 


Table f. 1996 E36 Fuse Positions 


Protected Circuit 


Table f. 1996 E36 Fuse Positions 


Protected Circuit 


Central locking (see also fuse 7, 26, 35) 

Cruise control (see also fuse 46) 

Engine control module (see also fuse 16, 39) 

Electronic transmission control (A4S 
310R/Z) (see also fuse 26, 46) 

Driveaway protection (EWS Il) (see also fuse 
31, 46) 

Starting system (see also fuse 26) 


Engine control module (see also fuse 16, 28) 
Heating and A/C (IHKR E36) (see also fuse 
16, 20, 23, 31, 37, 41, 48) 


Power seats (see also fuse 5) 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 37, 39, 48) 
Radiator auxiliary fan 


29 7.5A Wes oe) (see also fuse 11, 12, Airbag (SRS) (see also fuse 26, 43) 
Say Convertible roof (see also fuse 7, 27, 35, 43) 
30 7.5A | Headlights/foglights (see also fuse 11, 12, Roll-over protection (see also fuse 7, 35, 43) 
15, 17, 23, 25, 29) , : 
Anti-theft system (Alpine) (see also fuse 47) 
31 5A | Driveaway protection (EWS 1I) (see also fuse Airbag (SRS) (see also fuse 26, 42) 
28, 46) Central body electronics (ZKE IV) (see also 
Heating and A/C (IHKR E36)(see also fuse fuse 7, 14, 33, 35) 
16, 20, 23, 37, 39, 41, 48) Central locking (see also fuse 7, 35) 
instrument cluster (see also fuse 23, 27, 46) Convertible roof (see also fuse 7, 27, 35, 42) 
Multi-function clock (see also fuse 23, 26, 27, Interior lights (also see fuse 7, 33) 
45, 46) Roll-over protection (see also fuse 7, 35, 42) 
On-Board Computer (see also fuse 11, 12, Telephone (see also fuse 33) 
23, 26, 27, 33, 37, 45, 46) : 
On-Board Display (see also fuse 23, 27, 45, Glove compartment light 
46) Sound system (see also fuse 9) 
: Wiper/washer (see also fuse 36, 37, 45) 
ii SDA, | Cigarilghterashttay lights Multi-function clock (see also fuse 23, 26, 27, 
33 10A | Central body electronics (ZKE IV) (see also 31, 46) 
fuse 7, 14, 35, 43) On-Board Computer (see also fuse 11, 12, 
Charging socket 23, 26, 27, 31, 33, 37, 46) 
Engine compartment light (also see fuse 37) On-Board Display (see also fuse 23, 27, 31, 
Instrument illumination (see also fuse 22, 25, 46) 
37) Wiper/washer (see also fuse 36, 44) 
interior lights (also see fuse 7, 43 
License et ents ile lights ABS (see also fuse 10, 21, 23, 27, 38, 47) 
(see also fuse 37) AST (see also fuse 10, 21, 26, 27, 38) 
On-Board Computer (see also fuse 11, 12, Brake lights 
23, 26, 27, 31, 37, 45, 46) Cruise control (see also fuse 28) 
Park/taillights (see also fuse 37) gee protection (EWS 11) (see also fuse 
Telephone sealants a2) Electronic transmission control (A4S 310R) 
34 15A | Crash control module (see also fuse 26, 28) 
Turn signals/hazard lights (see also fuse 23) instrument cluster (see also fuse 23, 27, 31) 
Multi-function clock (see also fuse 23, 26, 27, 
35 25A | Central body electronics (ZKE IV) (see also 31, 45) 
fuse 7, 14, 33, 43) On-Board Computer (see also fuse 11, 12, 
Central locking (see also fuse 7, 26, 28) 23, 26, 27, 31, 33, 37, 45) 
Convertible roof (see also fuse 7, 27, 42, 43) On-Board Display (see also fuse 23, 27, 31, 
Roll-over protection (see also fuse 7, 42, 43) 45) 
36 30A | Wiper/washer (see also fuse 44, 45) ABS (see also fuse 10, 21, 23, 27, 38, 46) 
- Anti-theft (Alpine) (see also fuse 43) 
37 10A | Cassette compartment light 
Engine compartment light (also see fuse 33) Heating and A/C (IHKR E36)(see also fuse 
Heating and A/C (IHKR E36)(see also fuse 16, 20, 23, 31, 37, 39, 41) 
16, 20, 23, 31, 39, 41, 48) 
Instrument illumination (see also fuse 22, 25, 
33) 
License plate/luggage compartment lights WARNIN' G ae ; , 
(see also fuse 33) ¢ Fuse designations and locations are subject to 
On-Board Computer (see also fuse 11, 12, change and may vary from car to car, depending 
23, 26, 27, 31, 33, 45, 46) on options. If questions arise, please remember 
Park/taillights (see also fuse 33) that an authorized BMW dealer is the best source 
38 30A | ABS (see also fuse 10, 21, 23, 27, 46, 47) for the most accurate and up-to-date information. 


AST (see also fuse 10, 21, 26, 27, 46) 


¢ To locate fuses 47-48, refer to Fuse Positions in 
this repair group. 


FUSE POSITION TABLES 


610-30 ELECTRICAL COMPONENT LOCATIONS 


( Fuses 31-46 


4 Fuses 1-20 


aa 


© 
JIL} 
oOo 


Fuses 21-30 


Fuse positions 1-46 in front power distribution box 


Table g. 1997-1998 E36 Fuse Positions 


Protected Circuit 


Table g. 1997-1998 E36 Fuse Positions 


Power sunroof 


Engine controls DME M5.2 (see also fuses 
16, 18, 39, 46) 


Wiper/washer module (see also fuse 36, 37, 
44) 


Heated seats (see also fuse 23) 


Power seats (see also fuse 40) 


20A | Rear window defogger/blower (see also fuse 
23, 43) 
Antenna (see also fuse 23) 


5A | Central locking (see also fuse 28, 31, 35, 45) 
Convertible roof (see also fuse 24, 27, 42, 
43, 49) 


15A | Horn 


20A | Sound system (see also fuse 33, 43, 44) 


30A | ABS (see also fuse 21, 27, 38, 46) 
AST (see also fuse 21,27, 38, 46) 


11 


7.5A | Headlights/foglights (see also fuse 12, 15, 
23, 25, 29, 30) 
On-Board Computer (see also fuse 12, 23, 


26, 27, 31, 33, 37, 45, 46) 


12 


7.5A | Headlights/foglights (see also fuse 11, 15, 
23, 25, 29, 30) 
On-Board Computer (see also fuse 11, 23, 


26, 27, 31, 33, 37, 45, 46) 


5A | Not used 


30A | Central body electronics (ZKE IV) (see also 
fuse 33, 35, 43) 
Power windows (see also fuse 19) 


15A |. Headlights/foglights (see also fuse 11, 12, 


23, 25, 29, 30) 


FUSE POSITION TABLES 


fuse Rating | Protected Circuit 
16 5A | Engine control DME M5.2 (see also fuse 2, 
18, 39, 46) 
Engine control DME MS 41.1(see also fuse 
18, 39, 46, 50) 
Heating and A/C (IHKR E36) (see also fuse 
20, 23, 31, 39, 41, 48) 
17 10A | Not used 
18 15A | Engine contro! DME M5.2 (see also fuse 2, 
16, 39, 46) 
Engine control MS 41.1(see also fuse 16, 39, 
46, 50) 
19 30A | Power windows (see also fuse 14 
20 30A | Blower motor 
Heating and A/C (IHKR E36) (see also fuse 
16, 23, 31, 37, 39, 48) 
Park ventilation 
at 5A | ABS (see also fuse 10, 27, 38, 46) 
AST (see also fuse 10, 27, 38, 46) 
22 5A | Instrument illumination (see also fuse 25, 33, 
37) 
23 5A | Antenna (see also fuse 6) 
Headlights/foglights (see also fuse 11, 12, 
15, 25, 29, 30) 
Heated seats (see also fuse 4) 
Heating and A/C (IHKR E36)(see also fuse 
16, 20, 31, 39, 41, 48) 
Instrument cluster (see also fuse 27, 31,45, 
46) 
Multi-function clock (see also fuse 26, 27, 31, 
45, 46) 
On-Board Computer (see also fuse 11, 12, 
27, 31, 33, 37, 45, 46) 
On-Board Display (see also fuse 26, 27, 31, 
45, 46) 
Rear window defogger/blower (see also fuse 
6, 43) 
Tur signals/hazard lights (see also fuse 34) 
24 10A | Convertible roof (see also fuse 7, 27, 42, 43, 
49) 
Power mirrors 
25 5A | Headlights/foglights (see also fuse 11, 12, 
15, 23, 29, 30) 
Instrument illumination (see also fuse 22, 33, 
37) 
26 10A | Back-up lights 


Electronic transmission control (A4S 
310R/Z) (see also fuse 28, 46) 

Electronic transmission control (A5S 310Z) 
(see also fuses 28, 46) 

Multi-function clock (see also fuse 23, 27, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 27, 31, 33, 37, 45, 46) 


ELECTRICAL COMPONENT LOCATIONS 610-31 


Table g. 1997-1998 E36 Fuse Positions 


Protected Circuit 


Table g. 1997-1998 E36 Fuse Positions 


Protected Circuit 


27 


5A 


Airbag (SRS) (see also fuse 42) 

ABS (see also fuse 10, 21, 38, 46) 

AST (see also fuse 10, 21, 38, 46) 

Convertible roof (see also fuses 7, 24, 42, 
43, 49) 

Instrument cluster (see also fuse 23, 31, 45, 
46) 

Multi-function clock (see also fuse 23, 26, 31, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 31, 33, 37, 45, 46) 

On-Board Display (see also fuse 23, 27, 31, 
45, 46) 


28 


5A 


Central locking (see also fuse 7, 31, 35, 45) 

Cruise control (see also fuse 46) 

Electronic transmission control (A4S 
310R/Z) (see also fuse 26, 46) 

Electronic transmission control (A5S 310Z) 
(see also fuses 26, 46) 

Driveaway protection (EWS Il) (see also fuse 
31, 45) 

Starting system (see also fuse 31, 45) 


29 


7.5A 


Headlights/foglights (see also fuse 11, 12, 
15, 23, 25, 30) 


30 


7.5A 


Headlights/foglights (see also fuse 11, 12, 
15, 17, 23, 25, 29) 


31 


5A 


Central locking (see also fuse 7, 28, 35, 45) 

Driveaway protection (EWS Il) (see also fuse 
28, 45) 

Heating and A/C (IHKR E36) (see also fuse 
16, 20, 23, 39, 41, 48) 

Instrument cluster (see also fuse 23, 27,45, 
46) 

Multi-function clock (see also fuse 23, 26, 27, 
45, 46) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 27, 33, 37, 45, 46) 

On-Board Display (see also fuse 23, 26, 27, 
31, 45, 46) 

Starting system (see also fuses 28, 45) 


32 


30A 


Cassette compartment (see also fuses 33, 
37, 44) 

Charging socket (see also fuses 33, 37, 44) 

Cigar lighter/ashtray lights (see also fuses 
33, 37,44) 

Glove compartment light (see also fuses 33, 
37, 44) 


Ashtray light (see also fuses32, 37, 44) 

Cassette compartment (see also fuses 32, 
37, 44) 

Cellular phone (see also fuse 43) 

Central body electronics (ZKE !V) (see also 
fuse 14, 35, 43) 

Charging socket (see also fuses 32, 37,44) 

Cigar lighter (see also fuses 32,37,44) 

Instrument illumination (see also fuse 22, 25, 
37) ; 

Interior lights (see also fuse 43) 

Glove compartment light (see also fuse 32, 
37, 44) 

License plate/luggage compartment lights 
(see also fuse 37) 

Luggage compartment light (see also fuse 
37) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 27, 31, 37, 45, 46) 

Park/aillights (see also fuse 37) 

Sound system (see also fuses 9, 43,44) 


Crash contro! module 
Turn signals/hazard lights (see also fuse 23) 


35 25A | Central body electronics (ZKE IV) (see also 
fuse 14, 33, 43) 
Central locking (see also fuse 7, 28, 31,45) 
36 30A | Headlight washers (see also fuses 3, 37) 
Wiper/washer (see also fuse 3, 37, 44) 
37 10A | Ashtray light (see also fuses 32, 33, 44) 
Cassette compartment light (see also fuses 
32, 33, 44) 
Charging socket (see also fuses 32, 33, 44) 
Cigar lighter (see also fuses 32, 33, 44) 
Glove compartment light (see also fuses 32, 
33, 44) 
License plate/luggage compartment lights 
(see also fuse 33) 
Instrument illumination (see also fuses 22, 
25, 33) 
On-Board Computer (see also fuse 11, 12, 
23, 26, 27, 31, 33, 45, 46) 
Park/aillights (see also fuse 33) 
Wiper washer module (see also fuses 3, 36, 
44) 
38 30A | ABS (see also fuse 10, 21, 27, 46) 
AST (see also fuse 10, 21, 27, 46) 
39 7.5A | Engine control DME M5.2 (see also fuse 
16,18, 46) ; 
Engine control DME MS 41.1(see also fuses 
16, 18, 46, 50) 
Heating and A/C (IHKR E36) (see also fuse 
12, 20, 23, 31, 41, 48) 
40 30A | Power seats (see also fuse 5) 


41 30A | Heating and A/C (IHKR E36) (see also fuse 
16, 20, 23, 31, 39, 48) 
Radiator auxiliary fan 
42 7.5A | Airbag (SRS) (see also fuse 27) 


Convertible roof (see also fuse 7, 24, 27, 43, 
49) 
Roll-over protection (see also fuse 43) 


FUSE POSITION TABLES 


610-32 ELECTRICAL COMPONENT LOCATIONS 


Table g. 1997-1998 E36 Fuse Positions 


Protected Circuit 


WARNING — 

¢ Fuse designations and locations are subject to 
change and may vary from car to car, depending 
on options. If questions arise, please remember 


Anti-theft system (Alpine) (see also fuse 47) 

Cellular phone (see also fuse 33) 

Central body electronics (ZKE IV) (see also 
fuse 14, 33, 35) 

Convertible roof (see also fuse 7, 24, 27, 42, 
49) 

interior lights (also see fuse 33) 

Rear window defogger/blower (see also fuse 
6, 23) 

Roll-over protection (see also fuse 42) 

Sound system (see also fuses 9, 33, 44) 


Ashtray light (see also fuses 32, 33, 37) 

Cassette compartment light (see also fuses 
32, 33, 37) 

Charging socket (see also fuses 32, 33, 37) 

Cigar lighter (see also fuses 32, 33, 37) 

Glove compartment fight (see also fuses 32, 
33, 37) 

Sound system (see also fuse 9, 33, 43) 

Wiper/washer (see also fuse 3, 36, 37) 


that an authorized BMW dealer is the best source 
for the most accurate and up-to-date information. 


° To locate fuses 47-50, refer to Fuse Positions in 
this repair group. 


Central locking (see also fuses 7, 28, 31, 35) 

Drive-away protection (EWS Il) (see also 
fuse 28, 29, 31) 

Instrument cluster (see also fuses 23, 27, 31, 
46) 

Multi-function clock (see also fuse 23, 26, 27, 
31, 46) 

On-Board Computer (see also fuse 17, 12, 
23, 26, 27, 31, 33, 37, 46) 

On-Board Display (see also fuse 23, 27, 31, 
46) 

Starting system (see also fuses 28, 31) 


ABS (see also fuse 10, 21, 27, 38) 

AST (see also fuse 10, 21, 27, 38) = 

Brake lights = 

Cruise control (see also fuse 28) 

Electronic transmission control (A4S 310R) 
(see also fuse 26, 28) 

Electronic transmission control (A5S 310Z) 

(see also fuse 26, 28) 

Engine control DME M5.2 (see also fuses 2, 
16, 18, 39) 

Engine control DME MS 41.1 (see also fuses 
16, 18, 39, 50) 

Instrument cluster (see also fuse 23, 27, 31, 
45) 

Multi-function clock (see also fuse 23, 26, 27, 
31, 45) 

On-Board Computer (see also fuse 11, 12, 
23, 26, 27, 31, 33, 37, 45) 


Anti-theft system (see also fuse 43) 


Heating and A/C (IHKR E36)(see also fuse 
16, 20, 23, 31, 39, 41) 


Convertible roof (see also fuses 7, 24, 27, 
42, 43) 


Engine control DME MS 41.1 (see also fuses 
16, 18, 39, 46) 


FUSE POSITION TABLES —— 
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611 Wipers and Washers 


GENERAL................0.....00005. 611-1 
WIPER BLADES ...................... 611-1 
Wiper Blade Cleaning Problems........... 611-1 
Wiper blades, replacing ................. 611-1 
Wiper blade inserts, replacing............. 611-2 
Wiper arms, removing and installing........ 611-2 
WINDSHIELD WIPER ASSEMBLY....... 611-3 
Windshield wiper assembly, removing 
and installing (4-door models)........... 611-3 
Windshield wiper assembly, removing 
and installing (2-door models)........... 611-5 
GENERAL 


This repair group covers windshield wiper and washer sys- 
tem repair information. Please note that some procedures are 
different for 2- and 4-door models. 


The windshield wiper/washer stalk switch assembly is cov- 
ered in 612 Switches and Electrical Accessories. Electrical 
wiring diagrams and relays for the wiper/washer system are 
covered in Electrical Wiring Diagrams. 


WIPER BLADES 


CAUTION — 
Never turn on the wiper blades while the hood is 
open. Damage to the wiper system and hood may 


occur. To ensure safety during wiper blade system 
procedures, remove the windshield wiper fuse. 
See 610 Electrical Component Locations. 


Wiper Blade Cleaning Problems 


Common cleaning problems with the wipers include streak- 
ing or sheeting, water drops after wiping, and biade chatter. 


Streaking is usually caused when wiper blades are coated 
with road film or car wash wax. Clean the blades using soapy 
water. If cleaning does not cure the problem, the blades 
should be replaced. BMW recommends replacing the wiper 
blades twice a year, before and after the cold season. 


Drops that remain behind after wiping are usually caused by 
oil, road film, or diesel exhaust residue on the glass. Use an 
alcohol or ammonia solution or a non-abrasive cleaner (such 
as Bon-Ami®) to clean the windshield. 


Windshield wiper moior, 


removing and installing................. 611-8 
WINDSHIELD CLEANING SYSTEM...... 611-9 

Windshield spray nozzle, 

removing and installing................. 611-9 
Washer fluid reservoir, replacing .......... 611-9 
Windshield washer 

fluid pump, replacing................... 611-9 
Washer fluid level sensor, replacing 

(models with check control) ............ 611-10 


Wiper blade chatter may be caused by dirty or worn blades, 
or by wiper arms that are out of alignment. Clean the blades 
and windshield as described above. Adjust the wiper arm so 
that there is even pressure along the blade, and so that the 
blade at rest is perpendicular to the windshield. If problems 
persist, the blades and wiper arms should be replaced. 


NOTE — 

BMW has available a special tool/gauge (BMW special 
tool no. 00 9 210) to align the angle of the wiper arm to 
the windshield glass. 


The wiper blades can be renewed in one of two ways: either 
by replacing the complete blade or by replacing just the rubber 
insert. 


Insert replacement is the most economical method, al- 
though over time the wiper blade itself will become worn. One 
rule of thumb would be to repface just the inserts every second 
time. 


Wiper blades, replacing 
1. Pivot wiper arm off windshield. 


2. Position wiper blade approximately perpendicular to 
wiper arm. 


3. Remove wiper blade from wiper arm by depressing re- 
taining tab and sliding blade out of arm. See Fig. 1. 


NOTE — 


Some wiper blade versions may have two retaining 
tabs. 


GENERAL 
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0011673 


Fig. 1. Windshield wiper blade retaining tab. Press in on tab (arrow) 
to release blade from arm. 


4. Instaflation is reverse of removal. Install wiper blade to 
wiper arm until retaining tab can be heard to click into 
position. 


Wiper blade inserts, replacing 
1. Remove wiper blade as described earlier. 


2. Unhook end of wiper blade insert from wiper arm 
guides. See Fig. 2. 


0011784 
Fig. 2. Unhook wiper blade insert from wiper arm guide. \f necessary, 
guide slightly using needle nose pliers. 


3. Pull old insert from wiper arm guides, noting installation 
position. 


4. Remove metal support strips from old insert and install 
into slots in new insert, noting installation direction of 
cutouts in support strips. 


GENERAL 


NOTE — 
The notched cutouts in the retaining strips should en- 
gage the molded notches in the inserts. 


5. Slide new insert through wiper blade guides. Lock in- 
sert in place at end guides. 


Wiper arms, removing and installing 


NOTE — 


On 2-door models it may be necessary to raise the 
hood to the service position. See 410 Fenders, Engine 
Hood. 


CAUTION — 
¢ Use fender cover to protect windshield. 


¢ Remove windshield wiper fuse to prevent acci- 
dents. 


1. With engine hood in closed position, remove both wiper 
blades. 


2. Open hood. Remove cap covering wiper arm retaining 
nuts by inserting a narrow screwdriver blade in slot be- 
low cap and prying upward. 


NOTE — 


Marking position of wiper arm on shaft will aid installa- 
tion. 


3. Using a 13 mm socket, remove wiper arm retaining nut 
and remove wiper arm. See Fig. 3. 


0012537 
Fig. 3. Wiper arm retaining nut. (arrow). 


NOTE — 


It may be necessary to gently rock wiper arm back and 
forth to loosen arm from shaft. 
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4. Installation is reverse of removal. Recheck wiper arm Windshield wiper assembly, 


tightening torque after waiting 15 minutes. 


removing and installing 
(4-door models) 


Tightening Torque 


¢ Wiper arm to wiper shaft .......... 25 Nm (18 ft-lb) 


NOTE — 
The wiper arms should be in the parked position before 


WINDSHIELD WIPER ASSEMBLY 


The windshield wiper assembly (linkage and motor) is re- 
moved as a single unit. Once the assembly is removed, the 


removing the wiper assembly. To avoid damaging the 
wiper arms and pivots, do not manually slide or force 
the wiper arms across the windshield. 


1. Disconnect negative (—) cable from battery. 


wiper motor and other linkage parts can be repaired or re- CAUTION — 
placed. For an illustration of wiper assembly components, see * Prior to disconnecting the battery, read the bat- 
Fig. 4. tery disconnection cautions given at the front of 
this manual on page viii. 
Hex nut 


Fig. 4. 


= Ss 


Isolation 


washer Wiper motor 


linkage crank —— 


Isolation 
washer 


Wiper 
assembly 
support 


0013030 


Windshield wiper motor assembly and related parts. 


WINDSHIELD WIPER ASSEMBLY 
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2. Remove wiper arms as described earlier. 


3. Place engine hood in service position. See 410 Fend- 
ers, Engine Hood. 


4. Unclip engine bulkhead plenum grille at base of wind- 
shield and pull it away from rubber gasket. See Fig. 5. 


0012527 
Fig. 5. Detach grill clips (arrows) and pull upward. 


5. Remove wiring harness retaining clip from bulkhead in 
rear of engine bay. Remove screws retaining wiring 
harness protective cover. See Fig. 6. 


0012529 
Fig. 6. Engine bulkhead wiring harness cover screws (arrows). 


6. On passenger side of air plenum, push aside wiring 
harness and remove two screws retaining plenum 
housing. See Fig. 7. 


WINDSHIELD WIPER ASSEMBLY 


0012635 
Fig. 7. Right side plenum retaining screws (arrows), 
7. On driver’s side of air plenum, push aside wiring har- 


ness and remove screw retaining plenum. Pull plenum 
up and remove from engine compartment. See Fig. 8. 


igs 


0012534 
Fig. 8. Remove screw at A and pull plenum housing upward. 


8. On 6-cylinder models: Remove plastic top engine cov- 
ers. See 110 Engine Removal and Installation. 


NOTE — 

Cover inside edges of cow! panel sheet metal with thick 
tape to prevent damage during wiper assembly remov- 
al. 


9. Remove large nut and washer at base of wiper arm 
shafts cowl panel. See Fig. 9. 


10. Remove wiper assembly support. See Fig. 10. 
11. Separate harness at bulkhead connector. See Fig. 11. 
12. Wrap protective tape around wiper shaft on driver's 


side to prevent damaging painted metal during remov- 
al. 


— 
0012533 


Fig. 9. Wiper shaft nut at cowl (arrow). 


0012535 


Fig. 10. Wiper assembly support bolts (arrows). 


0012536 


Fig. 11. Wiper assembly electrical connector (arrow). 


13. Push wiper arm shaft down into cowl area and maneu- 
ver wiper assembly out of cowl. 
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14. Installation is reverse of removal, noting the following: 


¢ Install all fasteners finger-tight first. 

* Once installed, wiper motor should first be run to 
parked position and switched off. 

* Next, instafl wiper arms but not blades. 

¢ Close hood and fit wiper blades. 

* Check all electrical harness fittings and sealing grom- 
mets for correct reinstallation. Replace any wire ties 
cut off during removal. 


Tightening Torques 


¢ Wiper shaft nut at cowl............. 12 Nm (9 ft-lb) 
¢ Wiper support to wiper assembly 

orto body..........-..063 ie feted 10 Nm (89 in-Ib) 
e Wiper arm to wiper shaft .......... 25 Nm (18 ft-lb) 


Windshield wiper assembly, removing and 
installing (2-door models) 


NOTE — 

The wiper arms should be in the parked position before 
removing the wiper assembly. To avoid damaging the 
wiper arms and pivots, do not manually slide or force 
the wiper arm across the windshield. 


1. Disconnect negative (—) cable from baittery. 


CAUTION — 
* Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 


this manual on page viii. 


¢ Use fender cover to protect windshield. 


2. Remove wiper arms as described earlier. 


3. Place engine hood in service position. See 410 Fend- 
ers, Engine Hood. 


4, Remove trim retainers at left and right side and remove 
air plenum grill. See Fig. 12. 


5. Remove screws retaining wiring harness protective 
cover. See Fig. 13. 


6. On passenger side of air plenum, push aside wiring 


harness and remove two screws retaining plenum 
housing. See Fig. 74. 


WINDSHIELD WIPER ASSEMBLY 
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0012530 
Fig. 12. Left side air plenum grill trim retainers (arrows). 


0012529 
Fig. 13. Engine bulkhead wiring harness cover screws (arrows). 


WINDSHIELD WIPER ASSEMBLY 


0012635 
Fig. 14. Right side plenum retaining screws (black arrows). Note 
positive leads to main (+) connector (white arrow). 


7..On driver’s side of air plenum, push aside wiring har- 
ness and remove screw retaining plenum. Pull plenum 
up and remove from engine bay. See Fig. 15. 


0012534 
Fig. 15. Remove screw at A and pull plenum upward. 


8. On passenger side of engine compartment bulkhead, 


remove engine control module (ECM) compartment 
cover. See Fig. 16. 


9. Disconnect harness connector(s) from ECM and auto- 
matic transmission control module (if applicable). Care- 
fully pull harness and wire loom as far forward as 
possible. If necessary, disconnect positive leads at 
main (+) connector. 


10. Remove wiper assembly mounting fasteners. See Fig. 
17. 


0012531 
Fig. 16. Engine control unit (ECM) compartment cover screws (ar- 
rows). 
i 
“— 
oi 
Cl : j 
4 
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Fig. 17. Wiper assembly mounting fasteners (arrows). 


11. Remove wiper assembly support. Refer to Fig. 10. 


12. Separate harness at bulkhead connector. See Fig. 18. 
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0012536 


Fig. 18. Wiper assembly electrical plug (arrow). 


13. 


14. 


15. 


16. 


Cover inside edges of cowl panel sheet metal with thick 
tape to prevent damaging it during wiper assembly re- 
moval. 


Wrap protective tape around wiper shaft on driver side 
to prevent damaging sheet metal during removal. 


Push wiper arm shaft down into cowl area and maneu- 
ver wiper assembly out of cowl. 


Installation is reverse of removal, keeping in mind: - 


¢ Instail all fasteners finger tight first. 

* Torque top fasteners in sequence indicated in Fig. 17. 
Then tighten wiper assembly support bolts inside air 
plenum. me 

* Wire tie wiper harness to wiper assembly support in- 
side plenum. 

* Once installed, wiper motor should first be run to 
parked position and switched off. 

* Next, install wiper arms but not blades. 

¢ Close hood and fit wiper blades. 

* Check all electrical harness fittings and sealing grom- 
mets for correct reinstallation. Replace all wire ties cut 
during removal. 


CAUTION — : 
The gaskets and sealing grommets at the EC. 


compartment cover (passenger side of bulkhead) - 
must be installed correctly to keep moisturé out of 
critical electrical components. 


Tightening Torques 
¢ Wiper shaft nut atcowl............. 12 Nm (9 ft-lb) 
¢ Wiper support to wiper assembly 

OPO: DOdY eke v sande we edie as 10 Nm (89 in-Ib) 
¢ Wiper arm to wiper shaft .......... 25 Nm (18 ft-lb) 


WINDSHIELD WIPER ASSEMBLY 
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Windshield wiper motor, removing and in- 7. Operate motor, then turn off switch. Motor will stop in 
stalling “park” position. 
1. Disconnect negative (—) cable from battery. _ 8. Install wiper arm crank in straight line with linkage. See 
Fig. 20. 


CAUTION — 
¢ Prior to disconnecting the battery, read the bat- NOTE — 
tery disconnection cautions given at the front of 


When installing wiper crank onto wiper motor, brace 
crank with a drift pin through the hole on crank into hole 
on wiper assembly. 


this manual on page viii. 


¢ Use fender cover to protect windshield. 


2. Remove wiper assembly as described earlier. 


3. Remove nut on wiper motor linkage crank and remove 
linkage crank from motor. See Fig. 19. 


0012538 


Fig. 20. Align wiper crank with linkage, as illustrated. 


9. Remainder of installation is reverse of removal. 
0012539 
Fig. 19. Wiper linkage crank nut (arrow) and wiper motor mounting 


bolts (A). Tightening Torques 
¢ Wiper motor to 
4. Unscrew three motor to assembly mounting bolts and wiper assembly (use new bolts). . . . . 10 Nm (89 in-Ib) 
remove motor. Refer to Fig. 19. ¢ Wiper motor crank to 


wiper motor (M8 nut) ............. 27 Nm (20 ft-lb) 


5. Install new motor to wiper assembly. Do not install 
crank. 


6. Connect motor to electrical harness. If necessary, re- 
connect battery temporarily. 


WINDSHIELD WIPER ASSEMBLY 


WINDSHIELD CLEANING SYSTEM 


The windshield cleaning system includes the spray nozzles 
in the engine hood, the washer fluid pump, and the washer flu- 
id reservoir in the front passenger side of the engine compart- 
ment. 


The windshield spray nozzles can be aimed by using a sew- 
ing needle or a similar diameter stiff piece of wire. 


Windshield spray nozzle, 
removing and installing 
1. Open hood and remove hood insulating pad retaining 


clips until bottom of nozzle can be fully accessed. See 
410 Fenders, Engine Hood. 


2. Carefully disconnect hose from nozzle. Disconnect har- 
ness connectors for nozzle heater. 


3. Push nozzle out of hood. See Fig. 21. 


CSE 


0011792 


Fig. 21. First push nozzle forward then upward from underneath 
hood. 


4. Installation is reverse of removal, noting the following: 


* Check that colors of harness and nozzle connector 
match. 
¢ Check and adjust nozzles before driving. 
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Washer fluid reservoir, replacing 


1. Open hood and siphon out washer fluid reservoir. 


2. Remove windshield washer pump and hose as de- 
scribed later. 


3. Remove windshield washer fluid level sensor as de- 
scribed later. i 


4. Remove large plastic washer reservoir retainer at fend- 
er. 


5. Remove reservoir. 
6. Installation is reverse of removal, noting the following: 


¢ On installation check that washer fluid hose is not 
kinked. 
¢ Replace hose ciamp. 


Windshield washer fluid pump, replacing 


The windshield washer fluid pump is mounted in the washer 
fluid reservoir. 


1. Open hood and siphon out washer fluid reservoir. 


2. Depress retaining tabs on electrical connector and un- 
plug harness connector from pump. 


3. Loosen hose clamp and remove washer fluid line from 
washer pump. 


4. Pull pump out of tank. See Fig. 22. 


0012541 
Fig. 22. Pull windshield washer pump up to remove (arrow). 


5. Installation is reverse of removal. Check pump to tank 
sealing grommet for damage and correct fit. Replace 
hose clamp. Check that washer fluid hose is free of 
kinks. 


WINDSHIELD CLEANING SYSTEM 
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Washer fluid level sensor, replacing 
(models with check control) 


The washer fluid level sensor is mounted in the fluid reser- 
voir, near the bottom of the container. 


NOTE — 


Check wire leads at sensor for worn insulation and cor- 
rosion. Check electrical contacts in harness connector 
for corrosion. 


1. Open hood and siphon out washer fluid reservoir. 


2. Lift harness connector retaining lever and unplug har- 
ness connector to washer fluid level sensor. See Fig. 
23. 


—— 


Oo12s42 
Fig. 23. Release electrical connector by pulling up on lever (arrow). 


3. Pull fluid level sensor out from rubber grommet. 


4. Install new sensor into reservoir. Check sealing grom- = 
met for correct fit. Replace if damaged. = 


WINDSHIELD CLEANING SYSTEM e 
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612 Switches and Electrical Accessories 


GENERAL 32h cpt nceee say dudeiwraeus 612-1 
INTERIOR SWITCHES ................. 612-1 
Turn signal switch and wiper switch, 
replacing ..... 20... cece eee eee 612-1 
Ignition Switch Assembly ................ 612-3 
ignition electrical switch, replacing......... 612-3 
Ignition lock cylinder, replacing............ 612-4 


Headlight and Foglight Switch Assembly .... 612-5 


Headlight switch, replacing ............2.. 612-5 
Foglight switch, replacing................. 612-5 
Hazard warning switch, replacing .......... 612-5 
Power window switch, replacing ........... 612-5 
Outside mirror switch, replacing............ 612-6 
INTERIOR LIGHTS..................... 612-6 
Dome light, rear map lights, trunk light, 
replacing bulbS ................0.000ee 612-7 


GENERAL 


This section covers replacement of interior switches and 
accessories. 


When working on electrical switches, always disconnect 
the negative (—) cable from the battery and insulate the cable 
end to prevent accidental re-connection. 


CAUTION — 


Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


NOTE — 


¢ Wiring diagrams can be found in Electrical Wiring 
Diagrams. 


Fuse, relay and electrical component locations can be 
found in 610 Electrical Component Locations. 


* Replacement information for the transmission gear 
position/neutral safety switch is covered in 250 Gear- 
shift Linkage. 


* Testing and replacement information for the oil pres- 
sure switch is covered in 119 Lubrication System. 


INTERIOR SWITCHES 


NOTE — 

To prevent marring interior trim, wrap the tips of screw- 
drivers and pliers with tape before prying out switches 
or electrical accessories. 


Turn signal switch and wiper switch, 
replacing 


The procedures for removing the turn signal stalk switch 
and the wiper system stalk switch are similar. 


1. Disconnect negative (-) cable from battery and cover 
terminaf with insulating material. , 


2. Remove airbag unit from steering wheel. See 721 Air- 
bag System (SRS). Store airbag unit in a safe place 
with pad facing up. y 


WARNING — 


The cars covered by this manual are equipped with 
a Supplemenial Restraint System (SRS) that auto-° 
matically deploys one or more airbags. Each airbag 
unit houses an explosive powerful charge. Any 


work involving the SRS system should only be per- 
formed by an authorized BMW dealer. Making re- 
pairs without the proper knowledge and special test 
equipment may cause serious personal injury. See 
721 Airbag System (SRS) 


3. With front wheels pointed straight ahead, remove steer- 
ing wheel. See 320 Steering and Wheel Alignment. 


NOTE — 


To help with reassembly, mark steering wheel and col- 
umn before disassembly. 


4. Remove trim panel from lower left side of instrument 
pane!. See 513 Interior Trim. 


INTERIOR SWITCHES 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


612-2 SWITCHES AND ELECTRICAL ACCESSORIES 


ee Ure IE 


5. Remove lower steering column cover from steering col- 
umn. See Fig. 1. 


oo 


0012543 
Fig. 1. Lower steering column cover retaining screw (arrow). 


6. Remove stalk switch holder retaining screw. See Fig. 2. 


Fig. 2. Stalk switch holder retaining screw (arrow). 


7. Depress retaining tabs to release stalk switch holder. 
Push stalk switch holder downwards and off steering 
column. See Fig. 3. 


8. Depress catches on stalk switch and release switch 
from column. See Fig. 4. 


9. Cut wire ties retaining harness to steering column. Dis- 
connect switch electrical connector located at bottom of 
steering shaft. 


10. Installation is reverse of removal, noting the following: 


* Place turn signal indicator in center position before in- 
stalling. 

¢ Ensure that self cancelling cams on turn signal switch 
are not damaged during installation. 


INTERIOR SWITCHES 


0012545 


Fig. 3. Depress retaining tabs (arrows) and push holder down- 
wards. 


me 
0012556 


Fig. 4. Depress upper and lower catches simultaneously and unplug 
harness connector. 


WARNING — 
Once the airbag unit is installed and all other ser- 
vice procedures have been completed, start the en- 
gine and check that the SRS warning light goes out. 
if the warning light stays on, the SRS system will not 
function as designed. Have the system diagnosed 
and repaired by an authorized BMW dealer. 


Tightening Torques 
* Steering wheel to steering 
column spindle (Bolt) ............- 63 Nm (46 ft-lb) 
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ignition Switch Assembly 3. Remove screw retaining lower steering column cover 
and remove cover. Refer to Fig. 1. 


The components of the ignition switch assembly are shown 


in Fig. 5. The ignition electrical switch and the ignition lock cyl- 4. Clean away colored sealer from ignition switch set 
inder can be removed with the ignition switch assembly at- screws and remove slotted set screws on both sides of 
tached to the steering column. switch. See Fig. 6. 

ad : . . 5, Release tabs and remove switch after separating elec- 

Ignition electrical switch, replacing irieal harhess connecink. 

1. Disconnect negative (—) cable from battery and cover . . ; 
terminal with insulating material. 6. Installation is reverse of removal, noting the following: 
* Before mating ignition electrical switch to ignition lock, 
CAUTION — check that switch is in correct position relative to igni- 
tion lock. 


Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this * Seal set screws using paint or lacquer. 
manual on page viii. 


2. Remove trim panel from lower left side of instrument 
panel. See 513 Interior Trim. 


EWS II ring antenna (Jan. 1995 and later models) 


\ 


x Ignition lock cylinder 


ignition interlock cable 


gnition 
electrical 
switch 


0012241 


Fig. 5. \gnition switch assembly. 
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0012555 
Fig. 6. Ignition switch set screws (arrows). 


Ignition lock cylinder, replacing 


NOTE — 


On cars with EWS Il (production date 1/95 and later), 
the ring antenna surrounding the ignition switch must 
be removed. See 515 Central Locking and Anti-theft. 


1. Insert master key into lock cylinder and turn 60° to “ra- 
dio” position. See Fig. 7. 


0011807 
Fig. 7. Turn ignition switch 60° to “radio” position (arrow). 


2. Insert a thin piece of stiff wire into opening in lock cylin- 
der and pull lock cylinder out. See Fig. 8. 


NOTE — 


On early cars (up to production date 10/95), turn lock 
cylinder back 12° to release. 


INTERIOR SWITCHES 


0011808 
Fig. 8. With ignition key in “radio” position, insert stiff wire into lock 
opening to release cylinder. 


Headlight and Foglight Switch Assembly 


The headlight and foglight switches are retained in the left 
dashboard insert. This also contains the driver's side face lev- 
el air vents. To service either switch, remove insert by remov- 
ing a single screw. See Fig. 9. 


NOTE — 

Access to electrical harness connectors behind dash 
insert may be easier if lower left dash trim and driver 
side knee bolster are removed. See §13 Interior Trim. 


> 
0012557 
Fig. 9. Remove retaining screw to pull out left dash insert (arrow). 
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Headlight switch, replacing 


1. Remove left side dash insert and disconnect harness 
connector to headlight switch. See Fig. 10. 


0012560 
Fig. 12. Fit groove on headlight switch into switch bezel on dash insert 
(arrows). 


Foglight switch, replacing 


"0012559 


Fig. 10. Removing headlight switch electrical harness connector 1. Remove left side dash insert, as described earlier, and 
(arrow). remove foglight switch harness connector. 
2. Pull off headlight switch knob. Wrapping adhesive tape 2. Slide foglight switch out of dash insert by squeezing 
around knob facilitates removal. spring tabs together. 
3. Remove nut mounting switch to dash insert. See Fig. 3. Installation is reverse of removal. 
17. 


Hazard warning switch, replacing 


1. Unclip shift boot and lift up from shift lever console. 
: Carefully remove insulation pad: See 250 Gearshift 
A Linkage. 


2. Working underneath center console, push hazard 
warning switch up and out of console with your fingers. 


3. Disconnect harness connector from switch. 


eons 4. installation is reverse of removal. 


o 
oa 


Power window switch, replacing 


1. Unclip shift boot and lift up from shift fever console. 
Carefully remove insulation pad. See 250 Gearshift |: 
Linkage. | —— 


0012558 


Fig. 11. Headlight switch mounting nut (arrow), 


2. Working underneath center console, push window 


4. Pull switch out from housing. switch up out of console with your fingers. See Fig. 13. 


5. Installation is reverse of removal. Align new switch to 3 


. Disconnect harness connector from switch. 
dash insert. See Fig. 12. 


4. Installation is reverse of removal. 


Tightening Torque 
¢ Headlight switch retaining nut ....... 2 Nm (18 in-Ib) 
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INTERIOR LIGHTS 


Dome light, rear map lights, trunk light, 
replacing bulbs 


1. Pry dome light out from left side. See Fig. 14. 


a 
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Fig. 13. Removing window switch from console. 


Outside mirror switch, replacing 


1. Carefully pry mirror switch from arm rest. See Fig. 14. 


MS NS OE 


0011854 


Fig. 15. Dome light assembly being removed. 


2. Release locking blade and swing back reflector. Spread 
apart contact blades to replace bulb. 


3. Pry rear map light out with small screwdriver, remove 
reflector and replace bulb. See Fig. 16. 


0013168 


Fig. 14. Pry outside mirror switch from door arm rest. 


2. Disconnect harness connector from switch. 


3. Installation is reverse of removal. 


0011855 
Fig. 16. Rear interior light assembly shown removed. 


INTERIOR LIGHTS 


SWITCHES AND ELECTRICAL ACCESSORIES 612-7 


4. Use screwdriver to carefully pry off trunk light lens and 
replace bulb. See Fig. 17. 


"0011856 


Fig. 17. Trunk light lens being removed. 
Interior Light Bulb Wattages 
¢Dome light ...... 0.0.0... ee eee ee eee 10 watts 
«Rear map light..................-2000-. 5 watts 


© Trunk light... 0.0.0... cee eee eee 10 watts 


INTERIOR LIGHTS 
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INSTRUMENTS 620-1 


620 Instruments 


GENERAL........................05.. 620-1 
INSTRUMENT CLUSTER............... 620-1 
instrument cluster, self-testing ............ 620-1 
Instrument cluster, removing and installing. . . 620-1 
instrument cluster bulbs, replacing......... 620-2 
GENERAL 


This repair group covers removal and installation of the in- 
strument cluster and the Multi-information Display (MID) mod- 
ule. Bulb replacement information for these units is also 
included here. 


NOTE — 

A quick check of the temperature gauge and its electri- 
cal circuit is given in 170 Radiator and Cooling Sys- 
tem. Use this procedure to diagnose a faulty 
temperature gauge 


INSTRUMENT CLUSTER 


When servicing the instrument cluster, always disconnect 
the negative (—) cable from the battery and insulate the cable 
end to prevent accidental re-connection. 


Instrument cluster, self-testing 


Several different versions of the basic instrument cluster 
have been fitted in E36 cars. Itis possible to perform an instru- 
ment cluster test and display system test information. 


Some of the information displayed by the instrument cluster 
during self-testing is used for internal BMW organization pur- 
poses, such as matching the correct instrument cluster com- 
ponents during parts replacement. Other functions test the 
various instrument modules. Self-test is also used to recode 
the instrument cluster after removal. 


In later production vehicles (1996 and later) the test results 
can be downloaded, via the diagnostic plug, by an authorized 
BMW dealer technician. 


1. Turn ignition to “radio” position. 
; i 
2. Press and hold reset button on trip-odometer until trip- 
odometer display shows numerical codes. 


Odometer coding plug, replacing........... 620-2 
Vehicle speed sender, replacing........... 620-3 


MULTI-INFORMATION DISPLAY (MID) . . .620-4 


Multi-information Display, 
removing and installing.............2... 620-4 


3. With each subsequent press of the button, a different 
function is tested. Some functions will activate needle 
gauges. 


4. Turn off ignition. 


Instrument cluster, 
removing and installing 


1. Disconnect negative (-) cable from battery and cover 
terminal with insulating material. 


CAUTION — 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


2. Remove airbag unit from steering wheel. See 721 Air- 
bag System (SRS). Store unit in a safe piace. 


WARNING — 
The airbag is an explosive device and should be 
treated with extreme caution. Improper handling of 


the airbag could cause serious injury or death. 
Store the airbag with the horn pad facing up. If 
stored facing down, accidental deployment could 
propel it violently into the air, causing injury. 


3. With front wheels pointed straight ahead, remove steer- 
ing wheel. See 320 Steering and Wheel Alignment. 


4. Remove instrument cluster retaining screws. See Fig. 
1. 


5. Place a towel over steering column. Carefully tilt top of 


cluster out of dash panel. Unlock and disconnect har- 
ness connectors from back of cluster. See Fig. 2. 


INSTRUMENT CLUSTER 
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0012562 
Fig.1. Instrument cluster retaining screws (arrows). 


0013178 
Fig. 2. Instrument cluster connector locking lever (arrow). 


6. Installation is reverse of removal, noting the following: 


* Instrument cluster harness connector locking levers 
must be in up position before installing connector. 

¢ Install airbag to steering wheel as described in 721 
Airbag System (SRS). 

« Reconnect negative (—) cable to battery last, once all 
harness connectors have been reconnected. 

« Recode cluster as described in Instrument cluster, 
self-testing. 


Instrument cluster bulbs, replacing 
1. Remove instrument cluster as described above. 


2. Remove faulty bulb by turning bulb base 45° in its 
mount and remove from housing. See Fig. 3. 


The back of the instrument cluster and its bulb locations are 
shown in Fig. 4. 


INSTRUMENT CLUSTER 


0013173 


Fig. 3. Turn bulb base 45° in direction shown (arrow). 


9 10 11~ 1 415. & 20 21 
. Temperature warning 12. Brake fluid warning 
. Right turn signal 13.Brake pad wear warning 
. Instrument fighting 14. ABS warning 
. Oil pressure warning 15. Seat belt warning 
High beam 16.AST warning 
. Battery charging lamp 17.Check control 
Left turn signal 18.Check engine 
Low fuel warning 19.LCD lighting 
. Airbag warning 20. Rear foglight (not used) 
10. Catalytic converter warning 21.Front foglights 
11. Emergency brake 


OONOARON— 


0012563 
Fig. 4. Bulb designation chart. 


CAUTION — 
Note wattage of bulb. Excessive wattage could 


melt cluster housing. Replace defective bulbs with 
replacement bulbs of the same wattage. 


Odometer coding plug, replacing 
The coding plug maintains a record of the vehicle mileage. 
1. Record vehicle mileage. 


2. Remove instrument cluster as described earlier. 


INSTRUMENTS 620-3 


3. Break open plastic retainer in back of instrument clus- 


ter and remove coding plug. See Fig. 5. 


0013029 


Fig. 5. Remove coding plug retainer with a screwdriver (arrow). 


4. Install coding plug and new retainer. Reinstall instru- 
ment cluster. 


5. Reset vehicle mileage. 


NOTE — 


Consult an authorized BMW dealer service department 
about resetting vehicle mileage using the special BAW 
Service tester. 


Vehicle speed sender, replacing 


The vehicle speed sender supplies an electronic pulsed 
speed signal to the speedometer. The sender is mounted be- 
neath the rear of the car, on the differential cover plate. 


NOTE — 

If the speedometer is malfunctioning, check the vehicle 
Speed sensor harness connector on the rear differen- 
tial. Water damage, frayed wires and corrosion of the 
connector contacts are often the cause of speedometer 
malfunction. 


1. Locate vehicle speed sender electrical connector at 
back of differential. Depress retaining levers on con- 
nector and remove. See Fig. 6. 


0013180 
Fig. 6. Vehicle speed sender harness connector (A) and sender (B). 


2. Remove vehicle speed sender retaining screws and re- 
move sender from differential cover. 


3. On installation, replace O-ring and coat with oil (9O0W). 
See Fig. 7. 


0011755 


Fig. 7. O-ring correctly installed on vehicle speed sender. 


4. Install sender into differential and tighten mounting Jn 
bolts evenly in stages until the sender is firmly seated. | |_‘. | 


Tightening Torque = 
* Vehicle speed sender he 
to differential cover......... 6.6-8.4 Nm (53-74 in-Ib) } 


INSTRUMENT CLUSTER = 
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MULTI-INFORMATION DISPLAY (MID) : S800 Seat 


Several different versions of the Multi-Information Display, 
have been installed in E36 cars. The top-of-the-line model is 
called the On-Board Computer. See Fig. 8. 


Ambient temperature/clock 


0012564 
Fig. 9. Removing the Mutti-Information Display (MID) module. 
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On-Board Computer 


0012565 


1000 100 Consum | TEMP | SPEED DIST CHEGE eee ed Fig. 10. MID wiring harness release lever (arrows). 
CORE ; LIMIT TIMER kmimis mevoo@® SET 


0013028 


Fig. 8. Different versions of Multi-Information Display (MID) installed 
in E86 cars. 


Multi-Information Display, 
removing and installing 


The Multi-information Display (MID) is illuminated by bulbs. 
It must be removed to replace the bulbs. Bulb replacement is 
included in this procedure. 


1. Remove dashboard parcel shelf. Reach under MID 
module and push outward. See Fig. 9. 


0012566 
2. Slide harness retaining lever forward to release MID Fig. 11. Turn bulb base 45° counterclockwise. — 


from wiring harness. See Fig. 10. iS 

4. Installation is reverse of removal. ss 

3. To remove a faulty bulb, use a narrow screwdriver to fon} 
turn bulb base 45° counter clockwise. See Fig. 11. ; 


MULTI-INFORMATION DISPLAY (MID) — 


EXTERIOR LIGHTING 630-1 


630 Exterior Lighting 


GENERAL ............. a Aerioa wie 630-1 


FRONT LIGHTING..................0.. 630-1 


Headlight bulb, replacing 
Headlight assembly, 
removing and installing ................ 630-2 
Foglight assembly, removing and installing . . 630-3 
Front turn signal assembly, , 
removing and installing ................ 630-4 


GENERAL 


The headlight and foglight assemblies use halogen bulbs. 
To ensure the longevity of halogen bulbs, the bulb glass 
should not be handled. Dirt and skin oils may cause a bulb to 
fail prematurely. If necessary wipe bulb using a clean cloth 
dampened with rubbing alcohol. 


NOTE — 


Use only original equipment replacement bulbs. Non- 
original equipment bulbs may cause false failure read- 
ings on the check control display (where applicable). 


WARNING — 
When working on electrical systems, remove the 


fuse protecting the circuit under repair. See 610 
Electrical Component Locations. 


FRONT LIGHTING 


Headlight bulb, replacing 
1. Open engine hood. 
2. Working in back of headlight assembly, grasp rear of 
bulb socket (harness connector) and turn counterclock- 
wise 90°. Pull bulb out of headlight assembly. See Fig. 1. 


3. Disconnect harness connector from bulb. 


CAUTION — 
Do not touch halogen bulbs with your bare hands. 


If necessary wipe bulb using a clean cloth damp- 
ened with rubbing alcohol. 


Side Marker Lights...............000000- 630-4 
REAR LIGHTING ...................... 630-4 
Taillight Bulbs ........ 0.0... 00. eee eee 630-4 
Taillight assembly, removing and installing . . .630-5 
Center Brake Light.........6....06 000505 630-5 
Center brake light housing, replacing 
(4-door and coupe models).............. 630-5 


License plate light, removing and installing ..630-6 


0012567 


Fig. 1. To release bulb from headlight assembly, rotate socket coun- 


terclockwise to disengage retaining tabs (arrows). Right side 
bulb is shown in unlocked position. Note that bottom tab A is 
wider than other two. ae 


4. Installation is reverse of removal. Align tabs on bulb 
base to cutouts on rear of lens assembly. Secure bulb 
by rotating clockwise 90°. 


Bulb Applications 


e Low beam headlight bulb................. H9006 
¢ High beam headlight bulb ................ H9005 
FRONT LIGHTING 
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ir, 


630-2 EXTERIOR LIGHTING 


6. Remove two screws on bottom of assembly. See Fig. 


Headlight assembly, A 


removing and installing 


CAUTION — : ee 
Following headlight assembly work, headlight - 


beam aim must be adjusted using special equip- 
ment. 


1. Left side: Remove air filter housing, air intake duct, and 
air mass meter. See 100 Engine—General. 


2. Disconnect harness connectors from headlight bulbs. 


3. Remove front turn signal. See Front turn signal as- 
sembly, removing and installing later in this repair 
group. 
0012567a 


Fig. 4. Headlight bottom retaining screws (arrows). Screws mount 
in threaded expanding rivets which act as headlight height 
adjusters. 


4. Remove radiator cover. See Fig. 2. 


7. Remove headlight assembly from front. 


| 8. On installation, tighten lower screws first while holding 

f expanding rivets with a wrench. There should be a 2.5 
mm gap between botiom of lens and front panel. Use 
adjusting nut to raise or lower headlight unit. See Fig. 5. 


0012568 
Fig. 2. Radiator cover screws (arrows). 


5. Using a wrench, brace adjusting nut at top center of 
headlight. Remove three screws at top of assembly. 
See Fig. 3. 


0012681 


Fig. 5. Measure gap A (2.5 mm) between bottom of headlight as- _ 
sembly and front panel. : 


9. Clearance between hood and headlight cover should he 
Z be 1.5 mm. Adjust by turning upper headlight adjusting —_, 
™ nuts, then tighten down center screw. See Fig. 6. 4 


tl ZI 
Bes fv} 


0012569 


Fig. 3. Brace headlight adjusting nut as shown and remove top 
screws (arrows). 


FRONT LIGHTING re 


EXTERIOR LIGHTING 630-3 


1. Insert a screwdriver in upper air duct inlet of front lower 
valence and disengage foglight lens catch mechanism. 
Swing light outward and gently disengage hinged end. 
See Fig. 8. 


0012682 


Fig. 6. Measure gap B (1.5 mm) between front of hood and headlight 
cover. Note horizontal headlight adjusting nut (1) and retaining 


screw (2). 0012570 
. Fig. 8. Insert screwdriver in upper air duct inlet. 
Foglight assembly, 
removing and installing 2. Remove rear protection cap and disengage steel wire 


: s : foglight bulb clamp. 
The following procedure covers foglight lens and foglight 


bulb replacement. Foglight components are shown in Fig. 7. 3. Remove bulb from rear of foglight assembly. Discon- 


nect electrical harness from foglight bulb. 


CAUTION — 
Do not touch halogen bulbs with your bare hands. 


if necessary wipe bulb using a clean cloth damp- 
ened with rubbing alcohol. 


4. Installation is reverse of removal. Check electrical con- ta) 
nector for corrosion. Spray with contact cleaner, if nec- r 
essary. — 

ti) 


a. poleht leherelases ~ ee | Bulb Application (USA Models): 
. Foglight iens rear protective ca . 
3. Foglicht bulb H P Ad Foglight DUD 2 b.20 405 eases teats H1 (55w) 


4. Foglight lens 


Fig. 7. Foglight assembly (removed). 


FRONT LIGHTING cr 


630-4 EXTERIOR LIGHTING 


Front turn signal assembly, 
removing and installing 


The procedure below also includes turn signal bulb replace- 
ment. 


1. Working inside engine compartment, use a screwdriver 
to press turn signal assembly retaining clip away from 
retaining tab on headlight assembly frame. Push turn 
signal forward. See Fig. 9. 


0012871 
Fig. 9. Press on clip (arrow). Light slides straight out. 


2. Depress tabs on bulb socket and remove from turn sig- 
nal assembly. See Fig. 10. 


0012572 
Fig. 10. Depress locking tabs (arrows) to remove bulb and socket 
from turn signal housing. 


REAR LIGHTING 


Side Marker Lights 


Side marker lights on later model E36 cars are snapped into 
the front fenders. To service, carefully pry the assembly out of 
the fender, then detach the electrical harness connector and 
bulb socket. 


REAR LIGHTING 


Taillight Bulbs 


To access taillight bulbs, see Fig. 11. The location of the 
rear bulbs are shown in Fig. 12. Turn bulb socket % turn to re- 
move. 


ao 


0012573 
Fig. 11. To remove taillight bulb cover, turn retainer (arrow) % turn 
counterclockwise. 


1. Turn signal 
2. Back-up light 
3. Taillight 

4. Unused 

5. Brake light 


0012574 
Fig. 12. Taillight bulb identification. 
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Taillight assembly, 
removing and installing 


1. Open trunk lid. Remove cover from rear of taillight. Re- 
fer to Fig. 11. 


2. Depress locking tabs on electrical harness connector 
and disconnect from rear of taillight lens assembly. Re- 
move four taillight assembly retaining nuts. See Fig. 13. 


0012574 
Fig. 13. Taillight mounting nuts (arrows) and harness connector (A). 


3. Installation is reverse of removal. 


Center Brake Light 


On convertible models, it is necessary to open trunk lid and 
remove inner tailgate trim adjacent to license plate light as- 
sembly. Then remove the electrical connectors and four cen- 
ter brake light retaining nuts. Push center brake light out. 
Replace bulbs if necessary. 


On 4-door and coupe models, open trunk lid. Working di- 
rectly under center brake light, turn buib socket counterclock- 
wise % turn and remove from center brake light assembly. 
Replace bulb if necessary. See Fig. 14. 


630-5 


EXTERIOR LIGHTING 


0012575 


Fig. 14. Turn center brake light socket counterclockwise and remove 
bulb. 


Center brake light housing, replacing 
(4-door and coupe models) 


1. Remove rear window parcel shelf. See 513 Interior 
Trim. 


2. Depress tabs on center brake light electrical connector 
and disconnect. 


3. Remove retaining screws and remove socket. 


4. Replace bulb. 


REAR LIGHTING 


630-6 EXTERIOR LIGHTING 


License plate light, <enemee 
removing and installing 


1. With trunk lid raised, remove license plate light trim 
panel screws. See Fig. 15. 


0012577 


Fig. 16. Insert screwdriver (arrow). 


NOTE — 


Inspect bulb contact springs for damage and corrosion. 
Replace socket assembly if necessary. 


0012576 


Fig. 15. Remove screws (arrows) and remove license plate light trim 


4. Installation is reverse of removal. 
panel. 


2. Using a flat tipped screw driver, pry gently on right side 
of license plate light assembly. See Fig. 16. 


3. Lift license plate light assembly from sheet metal. Re- 
lease harness connector locking tabs and separate 
harness from license plate light electrical connector. 


REAR LIGHTING 


HEATING AND AIR CONDITIONING 640-1 


640 Heating and Air Conditioning 


GENERAL 6s 6r3-b35 oo ecdee noieend tees 640-1 Heater and A/C air distribution motor, 
replacing (rotary-knob)................ 640-10 
HEATER AND CONTROLS ............. 640-1 Rear Window Defogger................. 640-10 
Blower motor, removing and installing ...... 640-1 Rear Window Blower (convertible models) . .640-10 
Blower motor resistor pack, replacing ...... 640-3 
Heater valve, replacing..............000. 640-3 AIR CONDITIONING ies aad cereale 
Heater box, removing and installing........ 640-4 A/C System Warnings and Cautions ....... 640-11 
Heater core, replacing................... 640-6 A/C compressor, replacing. .............. 640-12 
Heater core temperature sensor, replacing .. 640-7 AVG GOMPIESSOECIMEN scra:taotier aan hiiat ts 
Heater and A/C Control Head............. 640-7 AIC condenser, replacing Serene | ees beats 
Heater and A/C control head, removing A/C receiver/drier, replacing ............. 640-15 
and installing (rotary-knob) ............. 640-7 A/C expansion valve, — 
Heater and A/C control head, removing removing and installing pies Sree 640-16 
and installing (digital-display)............ 640-8 A/C evaporator, removing and installing .. . .640-17 
Heater and A/C control module, removing A/C evaporator temperature sensor, 
and installing (rotary-knob) ............. 640-8 replacing... 6.2... 0-2 eee eee eee 640-17 
Heater and A/C contro! module, removing A/C microfilter, replacing ................ 640-18 
and installing (digital-display)............ 640-8 
Sensor fan for interior temperature, TABLES 
replacing .........cccecceccceceeuces 640-9 a. Blower Motor Test Values ..................-. 640-3 
Heater and A/C Air Distribution Motors...... 640-9 b. Heater Core Temperature Sensor Test Values... .640-7 
c. Evaporative Temperature Sensor Test Values . . . 640-17 
d. A/C System Fluid Capacities (total)............ 640-18 
GENERAL 


E36 cars are equipped with integrated automatic heating 
and air conditioning systems. Many of the procedures given in 
this repair group require that the A/C refrigerant charge be 
evacuated using specialized equipment. See A/C System 


Warnings and Cautions later in this repair group. 


HEATER AND CONTROLS 


Blower motor, removing and installing 


NOTE — 

On 6-cylinder cars, the plastic top engine cover and fuel 
rail cover must be removed. The fuel injector harness re- 
taining screws must be removed and the harness set 
aside. The engine control module (ECM) cover must be 
removed, the control unit connectors unplugged and the 
harness pulled out of the way. See 130 Fuel Injection. 


4 


. Disconnect negative (—) cable from battery. 


0012527 


Fig. 1. Detach grille retaining clips (arrows) and pull grille upward 


2. Open hood. Unclip engine bulkhead plenum grille at 


base of windshield and remove grille. See Fig. 1. 


and out of rubber gasket. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


HEATER AND CONTROLS 
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640-2 HEATING AND AIR CONDITIONING 


3. Remove wiring harness retaining clip at bulkhead. Re- 
move screws retaining wiring harness cover and pull , (\ 
cover forward. See Fig. 2. ; 


0012534 


Fig. 4. Remove screw at A and pull air plenum upward. 


0012529 
Fig. 2. Wiring harness cover screws at base of windshield (arrows). 


4. On passenger side, push aside wiring harness and re- 
move two screws retaining plenum housing. See Fig. 3. 


0012636 iS 
Fig. 5. Blower motor housing clips (A); contro! cable (B); and center or 
retainer (C). 


0012535 
Fig. 3. Right side plenum retaining screws (arrows). 


5. On driver side,.push aside wiring harness and remove 
screw retaining plenum. Pull plenum up and remove 
from engine bay. See Fig. 4. 


6. Unclip blower motor housing cover, disconnect control 
cable, and turn center retainer %4 turn to remove cover. 
See Fig. 5. 


7. Disconnect electrical connectors from blower motor. - 


8. Remove left upper section of blower housing by detach- 
ing spring clips at edge of housing. See Fig. 6. 


0012637 
Fig. 6. Spring clips (arrows) on driver side of blower housing. 


HEATER AND CONTROLS 


HEATING AND AIR CONDITIONING 640-3 


9. Release blower motor retaining strap and remove blow- 
er motor and fans from cowl opening. 


NOTE — 

Twist and rotate blower motor assembly to facilitate re- 
moval from opening. If the blower motor is to be rein- 
stalled, use care not to damage fan wheels during 
removal. If the blower motor is to be replaced, cut off 
fan wheels at center to aid in removal. 


10. Installation is reverse of removal. When installing a re- 
placement blower motor, install motor into cowl area 
before installing fan wheels. Blower motor test specifi- 
cations are listed in Table a. 


NOTE — 

On replacement blower motors from BMW, the fan 
wheels come unattached to aid in installation. Locate 
arrow on blower motor and install fan wheels at this po- 
sition. Be sure color coding matches. Retain fan wheels 
using the new clips. See an authorized BMW parts de- 
partment for the latest parts information. 


Table a. Blower Motor Test Values 


13 VDC 
9-15 VDC 


Testing voltage 


Operating voltage 


Max. current consumption (approx.) 


Maximum speed 3,600—4,000 rpm 


Axial play (max. allowable) 1.0 mm (0.04 in.) 


Blower motor resistor pack, replacing 


The blower resistor pack is clipped into the upper left side of 
the heater box. 


1. Remove lower left dash trim panel. See 513 Interior 
Trim. , 


2. Working under left (driver’s) side of dash, unclip and 
pull out resistor pack from side of heater box. Remove 
harness connector from resistor pack. See Fig. 7. 


3. Installation is reverse of removal. 


Heater valve, replacing 


The two-way heater valve is located in the rear of the engine 
compartment on the driver side. The solenoid operated valves 
control the coolant flow through the dual-chamber heater 
core. 


1. Drain engine coolant. See 170 Radiator and Cooling 
System. 


0012641 


Fig. 7. Blower fan resistor pack (black arrow) and resistor pack re- 
ceptacle (white arrow) below left side of dash. 


WARNING — 


Allow the cooling system to cool before opening or 
draining the cooling system. 


2. Disconnect hoses and harness connector at heater 
valve. See Fig. 8. 


0012638b 
Fig. 8. Hoses (A) and harness connector (B) at heater valve. 


3. Carefully pull heater valve out of rubber mounting and 
pull up and out of engine compartment. 


4. Installation is reverse of removal. Use new hose 
clamps. Inspect hoses and replace as necessary. 
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Heater box, removing and installing 


The heater box, located underneath the center of the dash- 
board, houses the heater core, the A/C evaporator, and asso- 
ciated sensors and actuators. Removal of the heater box 
requires that the A/C refrigerant be discharged. 


CAUTION — 

* Removing the heater box requires evacuating 
the A/C system. DO NOT attempt this procedure 
without proper tools and training. 


¢ Any person who services a motor vehicle air con- 
ditioner must, by law, be properly trained and cer- 
tified, and use approved refrigerant recycling 
equipment. Technicians must complete an EPA- 
approved recycling course to be certified 


1. Drain engine coolant. See 170 Radiator and Cooling 
System. 


2. Remove complete dashboard. See 513 Interior Trim. 
3. Remove blower motor as described earlier. 


4. Remove nut retaining water hose flange to rear bulk- 
head. Push flange to one side. See Fig. 9. 


0012638b 
Fig. 9. Nut retaining coolant hose flange at bulkhead (arrow). 


NOTE — 
Clear any remaining coolant from the heater core by 
blowing compressed air into the coolant feed hose. 


5. Remove nuts from heater box retaining bracket on en- 
gine bulkhead left side. See Fig. 10. Repeat procedure 
for right side nuts. 
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Fig. 10. Heater core mounting nuts at left side of bulkhead (arrow). 
Wiper assembly shown removed for clarity. 


6. Cut wire tie holding wire harness to heater box and dis- 
connect cable harness connector from heater box. See 
Fig. 11. 


33 
ee 
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0012647 


Fig. 11. Harness connectors (A) and cable tie (B) at heater box, under 
driver side dash. 


7. Following manufacturer's instructions, connect ap- 
proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 


8. Unbolt A/C refrigerant lines flange from engine bay 
bulkhead. See Fig. 12. 


9. On models with rotary-knob A/C control head: Discon- 
nect wiring harness connectors to A/C contro! module 
in center console and remove module. See Fig. 13. 


HEATING AND AIR CONDITIONING 640-5 


0012644 
Fig. 12. Mounting bolt for A/C refrigerant line flange (arrow). 


0013007 


Fig. 13. A/C contro! module (A) behind center console. Arrows point 
to electrical harness connectors to be disconnected. 


10. Unclip and remove heating and ventilation ducts on 
sides of heater box. See Fig. 14. 


11. Remove heater box retaining bracket on center tunnel 
and remove heater box. See Fig. 15. 


12. Installation is reverse of removal. Evacuate and re- 
charge A/C system using specialized equipment. Fill 
and bleed cooling system. See 170 Radiator and 
Cooling System. 


CAUTION — 


Replace heater and A/C flange O-rings and tight- 
en fasteners to specified torques. 


ad 
) Sess 
AN 
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0013008 
Fig. 14. Heating and ventilation ducts on left side of heater box 
(arrows). Right side ducts are similar. 
— F 
0012645 — 
Fig. 15. Heater box retaining bracket in center console (arrow). it 
= 
mM 
Tightening Torques — 
* A/C refrigerant lines flange c 
to bulkhead. ................008 3.5Nm (31 in-Ib) fs 
* Water hose flange to bulkhead (c 
(M6 nut) 2... eee 3.5Nm (31 in-lb) “=~ 
* Heater box retaining bracket — 
fotunnel........... 0. c eee eee 4.5 Nm (40 in-ib) iS 
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Heater core, replacing 


1. Drain engine coolant. See 170 Radiator and Cooling 
System. 


WARNING — 


Allow the cooling system to cool before opening or 
draining the cooling system. 


2. Remove center console. See 513 Interior Trim. 


3. Remove Multi-Information Display (MID) module. See 
620 Instruments. 


~ 4, Remove lower dash panel and knee bolster on driver 
side. See 513 Interior Trim. 


5. Working under driver side of dash, remove coolant 
flange from heater core. See Fig. 16. 


0012651 
Fig. 16. Bolts at 3-way coolant flange under driver's side of dash (ar- 
rows). 


NOTE — 
Residual coolant in heater core will spill. Protect the 
carpet. 


6. Working at front of driveshaft tunnel, unclip wire har- 
nesses and move to one side in front of heater box. See 
Fig. 17. 


7. Remove heater core temperature sensors as described 
later in this repair group. 


8. Remove front heater box cover. See Fig. 18. 
9. On right side of heater box, unclip heater air duct actu- 


ating lever. Remove cross-rod (with flaps) from front of 
heater core. See Fig. 19. 
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Fig. 17. Wire harness retaining clips and wire ties at heater box cover 
(arrows). 


0012662 
Fig. 18. Screws retaining front heater box cover (shown removed) to 
heater box (arrows), 


0012661 
Fig. 19. Pry heater flap actuating lever in direction A. Pull off air flap 
cross-rod in direction B. 
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10. Pull heater core up and backward, away from heater 
box. If necessary, remove left and right reinforcing 
bracket bolts. See Fig. 20. 


: 
. 
: 
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Fig. 20. Pull heater core up and toward back of car. Lower mounting 
bolts for steering column brace and glove compartment sup- 
port frame may have to be removed (arrows). 


11. Installation is reverse of removal. Fill and bleed cooling 
system. See 170 Radiator and Cooling System. 


CAUTION — 


Replace coolant flange O-rings and tighten fas- 
teners to specified torques. 


Tightening Torques 


¢ Coolant flange to heater core ....... 3 Nm (27 in-lb) 


Heater core temperature sensor, replacing 
The automatic heating and air conditioning system uses 
several sensors to control interior air temperature. Use the fol- 
lowing procedure and the data in Table b to pinpoint problems 
with the heater core sensors. 
1. Remove center console. See 513 Interior trim. 


2. Remove Multi-information Display (MID) module. See 
620 Instruments. 


3. Pull temperature sensors from heater box and discon- 
nect harness connectors. See Fig. 21. 


4. Installation is reverse of removal. 


0012648 
Fig. 21. Remove heater core temperature sensors in direction shown 
(arrow). 


Table b. Heater Core Temperature Sensor Test 
Values 


Test temperature 


4°F (-20°C) 


14°F (-10°C) 48.58 - 62.09 k ohms 


32°F (0°C) 28.89 - 36.40 k ohms 


68°F (20°C) 11.13 - 13.83 k ohms 


140°F (60°C) 2.19 - 2.78 k ohms 


0.58 - 0.77 k ohms 


212°F (100°C) 


Heater and A/C Control Head 


Two types of heater and air conditioning control heads were 
installed in E36 cars. Early models have control heads with 
four rotary knobs and a separate contro! module. A flexible 
shaft, clipped to the right side of the controi head, controls the 
heater flaps. : 


Later model E36 cars, starting in approximately mid-1995, 
have digital display control heads with buttons. The A/C con- 
trol module is integrated with the digital contro! head. 


Heater and A/C control head, 
removing and installing (rotary-knob) 


1. Remove Multi-information Display (MID) module from 
center of dash. See 620 Instruments. 


2. Pull off outer rotary knobs from A/C control head. Re- 
move two screws on knob bezels. Remove control pan- 
el face plate by prying it off controf head gently. See Fig. 
22. 


3. Carefully push control head back into dash and down- 
ward through MID opening. See Fig. 23. 
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” 0012649 
Fig. 22. A/C control head faceplate screws on rotary knob version (ar- 
rows). Once screws are removed, faceplate must be un- 

clipped from control head. 


0012650 
Fig. 23. Push control panel out of center console. 


4. Remove harness connectors. Unfasten heater duct 
contro! flex-shaft on right side of control head by 
squeezing retaining tab. Pull shaft out of coupling in 
control head and remove head. 


5. Installation is reverse of removal. 
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Heater and A/C control head, 
removing and installing (digital-display) 


1. Remove Multi-information Display (MID) module from 
center of dash. See 620 Instruments. 


2. Reach into dash through MID opening and push A/C 
control head outwards. 


3. Disconnect harness connector and remove control 
head. 


4. installation is reverse of removal 


Heater and A/C control module, 
removing and installing (rotary-knob) 


1. Remove Multi-Information Display (MID) module from 
center of dash. See 620 Instruments. 


2. Remove center console. See 513 Interior Trim. 


3. Disconnect wiring harness connectors to A/C contro! 
module in center console and remove module. See Fig. 
24. 


SUES oroas See, 


0013007 
Fig. 24. A/C control module (A) in center console. Arrows point to 
electrical harness connectors at A/C module. 


Heater and A/C control module, 
removing and installing (digital-display) 


The A/C control module for cars with the digital display is 
mounted on the back of the control head. See Fig. 25. 


1. Remove control head as described earlier and place on 
an anti-static mat. 
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Fig. 25. Digital display A/C control head components. 


2. Unscrew left and right screws retaining control head to 
control module. Press retaining clips and release front 
plate from control head. Remove A/C control module 
from control head housing. 


Sensor fan for interior temperature, 
replacing 


Asmall electric fan, installed in the A/C control head, draws 
cabin air past the climate control temperature sensor. 


1. Remove A/C control head as described earlier. 
2. Rotary-knob control head: Disconnect electrical con- 


nector from top of control head housing. Pry open plas- 
tic housing and remove sensor fan. See Fig. 26. 


Fig. 26. Sensor fan (A) and harness (B) in back of A/C control head 
(rotary-knob control head shown). 


3. Digital display models: Disconnect electrical harness 
connector from control head housing. Remove screws 
holding sensor fan to bottom of control module and re- 
move. Refer to Fig. 25. 


4. Installation is reverse of removal. 


Heater and A/C Air Distribution Motors 


The recirculation, fresh air and other vent-duct flaps are 
controlled electrically via a series of air distribution actuating 
motors. Cars with the rotary-knob control head use three elec- 
tromechanical motors, each held in place via a small plastic 
clip. See Fig. 27. 
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Fig. 27. Location of early production air distribution motors (arrows), 


Later systems (with the digital display control head) use five 
distribution motors, four of which are digitally controlled. See 
Fig. 28. 
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1. Rear vents 
2. Fresh air 
8. Face-level vents 
4. Recirculation 
5. Footwell vents 


0013017 


Fig. 28. Location of late production air distribution motors in heater 
box (shown in rear, side and top views). 


Heater and A/C air distribution motor, 
replacing (rotary-knob) 


1. To access left side motors (dash vent mixing or recircu- 
lation flap), remove lower dash panel and knee bolster 
on driver side. See 513 Interior Trim. 


2. To access right side motor (fresh air flap), remove glove 
compartment. See 513 Interior Trim. 


3. Each motor can be removed after its electrical wiring 
harness connector has been removed. Squeeze plastic 
clip to release motor. See Fig. 29. 


0011877 
Fig. 29. A/C air distribution motor plastic retaining clip (arrow). Re- 
lease clip and tilt motor out of housing. 


Rear Window Defogger 


The electric rear window defogger is integrated with the ra- 
dio antenna. See Fig. 30. 


The rear window defogger switch is integrated with the 
heating and A/C control head. 
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Fig. 30. Wiring diagram of rear window defogger and radio antenna. 


Rear Window Blower (Convertible Models) 


A blower fan, fitted into the rear seat back, defogs the rear 
window. It will only operate with the engine running and the 
top raised. A microswitch behind the rear seats provides the 
signal that the top is raised. 


To access the blower fan motor, it is necessary to remove 
four screws from the center seat back. Remove the wiring har- 
ness connector and motor mounting bolts, then remove motor 
by pulling it down and forward. See Fig. 31. 


0013014 


Fig. 31. Rear window blower in center of rear seat back (arrow). 
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To access the rear window blower relay, remove the glove 
compartment. See Fig. 32. 


0013015 


Fig. 32. Rear window blower relay located in front of glove compart- 
ment (arrow). 
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This section covers removal and installation of air condition- 
ing refrigerant components. A/C testing and diagnosis, refrig- 
erant discharge, evacuation and recharge are not covered 
here. 


The subassemblies and lines of the air conditioner are filled 
with either refrigerant R12 (1992 cars) or R-134a (1993 and 
later cars). The major components of the A/C system are 
shown in Fig. 33. 


A/C System Warnings and Cautions 


WARNING — 


¢ Always be careful that refrigerant does not come 
in contact with your skin. Always wear hand and 
eye protection (gloves and goggles) when work- 
ing around the A/C system. If refrigerant does 
come in contact with your skin or eyes: 
—Do not rub skin or eyes; 
—immediately flush skin or eyes with cool water 
for 15 minutes; 
—Rush to a doctor or hospital; 
—Do not attempt to treat yourself. 


¢ Work in a well ventilated area. Avoid breathing re- 
frigerant vapors. Exposure may irritate eyes, 
nose, and throat. Switch on exhaust/ventilation 
systems when working on the refrigerant system. 


¢ Do not expose any component of the A/C system 
to high temperatures (Above 80°C/176°F) or 
open flames. Excessive heat will cause a pres- 
sure increase which could burst the system. 


WARNING — 


¢ Keep refrigerant away from open flames. Poison- 
ous gas will be produced if it burns. Do not smoke 
near refrigerant gases for the same reason. 


¢ The A/C system is filled with refrigerant gas 
which is under pressure. Pressurized refrigerant 
in the presence of oxygen may form a combusti- 
ble mixture. Never introduce compressed air into 
any refrigerant container (full or empty), capped 
off A/C component, or piece of service equip- 
ment. 


¢ Refrigerant gases are heavier than air, displace 
oxygen and may cause suffocation in areas of 
poor circulation, for example under a car. Switch 
on exhaust/ventilation systems when working on 
the refrigerant system. 


* State and local governments may have additional 
requiremenis regarding air conditioning servic- 
ing. Always comply with state and local laws. 


¢ Electric welding near refrigerant hoses causes R- 
134a to decompose. Discharge system before 
welding. 


CAUTION — 


° As of January 1, 1992, any person who services 
a motor vehicle air conditioner must, by law, be 
properly trained and certified, and use approved 
refrigerant recycling equipment. Technicians 
must complete an EPA-approved recycling 
course to be certified. 


* It is recommended that all system refrigerant A/C 
refrigerant be left to an authorized BMW dealer or 
other qualified A/C service facility. 


* Do not top off a partially charged refrigerant sys- 
tem. Discharge system, evacuate and then re- 
charge system. 


* R-134a and R-12 refrigerants and refrigerant oils 
and system components, including hoses and 
sealing O-rings, are NOT compatible. Compo- 
nent damage and/or system contamination will 
result. 


¢ The mixture of refrigerant oil (PAG oil) and refrig- 
erant R-134a attacks some metals and alloys (for 
example, copper) and breaks down certain hose 
materials. Use only hoses and lines that are iden- 
tified with a green mark (stripe) or the lettering “R- 
134a”. 


« Immediately plug open connections on A/C com- 
ponents to prevent dirt and moisture contamina- 
tion. 


* Do not steam clean condensers or evaporators. 
Use only cold water or compressed air. 
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A/C Compressor, replacing 


1. Following manufacturer's instructions, connect an ap- 
proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 


WARNING — 
Do not discharge/charge the A/C system without 


proper equipment and training. Damage to the vehi- 
cle and personal injury may result. 


2. Remove splash shield from under engine. 


3. Mark A/C drive belt with direction of rotation. Remove 
A/C belt tensioner trim cap. See Fig. 34. 
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Fig. 34. To access tensioner retaining bolt, remove trim cap from 
drive-belt tensioner. 
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4. On 4-cylinder engines: Loosen A/C belt tensioner bolt 
under trim cap, then remove belt from A/C compressor. 
See Fig. 35. 


A/C compressor 0013019 


Fig. 35. 4-cylinder engines: Loosen retaining bolt A on tensioner to re- 
lease drive-belt tension. To increase tension, rotate pulley in 
direction of arrow, then tighten bolt A. 


5. On 6-cylinder engines: Release tension on A/C belt by 
turning tensioner pulley clockwise (against spring ten- 
sion). See Fig. 36. 


NOTE — 
Detailed instructions for drive-belt removal and installa- 
tion can be found in 020 Maintenance Program. 
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Fig. 33. A/C components. Arrows indicate direction of refrigerant flow. 
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compressor Aois0i8 


Fig. 36. 6-cylinder engine belt diagram: To remove A/C belt, lever ten- 


sioner (A) in clockwise direction using long-handled wrench 
or breaker-bar. 


6. Disconnect electrical harness connector from com- 
pressor. 


7. Remove A/C pressure hose and suction hose flange 


bolts from compressor. Plug hoses immediately. See 
Fig. 37. 
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0011879 
Fig. 37. A/C compressor pressure hose (A) and suction hose (B). (6- 
cylinder engine shown. 4-cylinder engine is similar.) 


8. Remove compressor mounting bolts. See Fig. 38. Re- 
move compressor by pulling downward from under- 
neath car. 


oe ca vealhaea 


Fig. 38. A/C compressor mounting boits (arrows). 
9. Installation is reverse of removal. 


CAUTION — 


¢ Always replace O-rings when reconnecting re- 
frigerant lines. 


¢ When installing a new compressor always re- 
place receiver/drier unit. 


10. Before recharging, evacuate system for at least 30 min. 
Recharge system following equipment manufacturer's 
instructions. See Table d. A/C System Refrigerant 


Capacities. 
Tightening Torques 
* A/C compressor to engine block .... 22 Nm (17 ft-lb) 
* A/C line flange to A/C compressor 
5/8 in. line... 2... eee eee 20 Nm (15 ft-lb) 
3/4in. line... ... eee eee eee 39 Nm (29 ft-lb) 
7T/B iN. WINE. 6 eee 42 Nm (31 fi-!b) 
11/16 in. line..... 2... eee, 48 Nm (35 ft-lb) 
A/C Compressor Clutch 


The compressor clutch can be replaced without disturbing 
the sealed refrigerant system, although clearances in the six- 
cylinder cars may be very tight. Detach the compressor from 
the compressor bracket to gain extra clearance. 


Typical A/C compressor and clutch is shown in Fig. 39. 


Remove drive plate and pulley to access clutch magnetic 
winding. See Fig. 40. 
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1. Clutch plate retaining bolt 
2. Clutch plate 

3. Pulley retaining circlip 

4. Clutch bearing 


5. A/C compressor pulley 

6. Clutch retaining circlip 

7. Clutch (magnetic winding) 
8. Compressor 


Fig. 39. A/C compressor and clutch components. 
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Fig. 40. A/C compressor drive plate can be held stationary with strap 
tool to allow removal of retaining bolt. 


NOTE — 


BMWs are equipped with compressors from various 
manufacturers. Special tools may be required to re- 
move driveplate or pulley. 


AIR CONDITIONING 


Tightening Torque 
* Compressor clutch bolt 
to compressor shaft .............. 20 Nm (15 ft-lb) 


A/C condenser, replacing 


1. Following manufacturer's instructions, connect an ap- 
proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 


WARNING — 

Do not discharge/charge the A/C system without 
proper equipment and training. Damage to the vehi- 
cle and personal injury may result. 


2. Remove front bumper and radiator grilles. See 510 Ex- 
terior Trim, Bumpers. 


3. Remove auxiliary electric radiator fan. See 170 Cool- 
ing System. 


4. Detach A/C lines from lower right corner of condenser. 
Plug lines immediately. See Fig. 41. 


0012670 
Fig. 41. A/C flange bolts at condenser (arrows). 


5. Remove condenser mounting bolts from front radiator 
support. See Fig. 42. 


6. Lift up condenser to disengage from lower mounts and 
remove from below. 


7. Installation is reverse of removal. 


CAUTION — 


¢ Always replace O-rings when reconnecting re- 
frigerant lines. 


¢ When installing a new condenser always replace 
receiver/drier unit. 
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0013182 
Fig. 42. Upper A/C condenser mounting bolts (arrows). 


8. Before recharging, evacuate system for at least 30 min. 
Recharge system following equipment manufacturer’s 
instructions. See Table d. A/C System Refrigerant 
Capacities. 


AIC receiver/drier, replacing 


The A/C receiver/drier is mounted in the front right corner of 
the engine compartment behind the headlight assembly. 


CAUTION — 

The receiver/drier must be replaced when 
—There is dirt in the A/C system 

—The compressor has seized or has been re- 
placed for any reason 


—The condenser or evaporator are replaced for 
any reason 
-The A/C system is leaking and there is no more 
refrigerant 
—The A/C system was open for 24 hours or more. 


1. Following manufacturer's instructions, connect an ap- 
proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 


2. Remove right headlight assembly. See 630 Exterior 
Lighting. 


3. Disconnect A/C electrical harness connectors. See Fig. 
43. 


4. Remove refrigerant pressure lines from receiver/drier. 
Plug lines immediately. 


5. Remove receiver/drier mounting bolts. 


6. Remove underbody splash shield on passenger side. 
See Fig. 44. 


7. Remove passenger side brake cooling duct. Discon- 
nect outside temperature sensor harness, if applicable. 


0012669 
Fig. 43. A/C receiver/drier electrical harness connectors (A), pressure 
line retaining bolts (B), and mounting bolts (C). 


0012668 
Fig. 44. Passenger side splash shield retaining screws (arrows). 


8. Push receiver/drier down and remove from underneath 
car. Make sure that receiver/drier is clear of any electri- 
cal harnesses. 


9. Installation is reverse of removal. 


CAUTION — 


Always replace O-rings when reconnecting refrig- 
erant lines. 


10. Before recharging, evacuate system for at least 30 min. f = 
Recharge system following equipment manufacturer's (2) 
instructions. See Table d. A/C System Refrigerant = 
Capacities. 
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A/C expansion valve, 
removing and installing 
1. Following manufacturer's instructions, connect an ap- 


proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 


WARNING — 
Do not discharge/charge the A/C system without 


proper equipment and training. Damage to the vehi- 
cle and personal injury may result. 


2. Remove glove compartment and glove compartment 
support frame. See 513 Interior Trim. 


6. Remove A/C refrigerant line flange bolt(s) from expan- 
sion valve. Plug lines immediately. See Fig. 47. 


NOTE — 


if necessary, remove air plenum grille from rear of en- 
gine compartment as described earlier in Blower mo- 
tor, removing and installing. Remove wiring harness 
cover screws and then remove right side plenum 
screws. Reaching into the plenum chamber, remove 
A/C line flange bolt to allow expansion valve room for 
removal. 


3. Remove right side footwell vents. : ~ 
4. Remove right side control module carrier screws and tilt 
carrier down. See Fig. 46. 
oe ~ - 
let | 
“ 0011887 
Fig. 47. Refrigerant line flange mounting bolt at expansion valve 
(arrow). 
0012666 
Fig. 45. Control module carrier retaining screws (arrows). ‘ 
7. Remove screws from top of expansion valve and re- 
. ; move expansion valve from evaporator. See Fig. 48. 
5. Remove expansion valve cover. See Fig. 46. 
an 
of 
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Fig. 46. Four screws retain expansion valve cover (arrows). 
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Fig. 48. Expansion valve mounting screws (A). 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


HEATING AND AIR CONDITIONING 640-17 


8. Installation is reverse of removal. 


CAUTION — 


Always replace O-rings when reconnecting refrig- 
erant lines. 


9. Before recharging, evacuate system for at least 30 min. 
Recharge system following equipment manufacturer’s 
instructions. See Table d. A/C System Refrigerant 
Capacities. 


A/C evaporator, removing and installing 


1. Following manufacturer's instructions, connect an ap- 
proved refrigerant recovery/recycling/recharging unit to 
A/C system and discharge system. 

2. Remove complete heater box as described earlier. 


3. Remove expansion valve as described earlier. 


4. Unfasten evaporator sensor electrical harness connec- 
tor and pull out sensor from left side of heater box. See 
Fig. 50. 


0012646 
Fig. 49. Pull out evaporator sensor from housing in direction of arrow. 


5. Remove rear heater box cover. 


6. Remove clips retaining lower evaporator housing cover. 
Tilt out heater core, then pull evaporator out of housing. 


7. Installation is reverse of removal. 


CAUTION — 


Always replace O-rings when reconnecting refrig- 
erant lines. 


8. Before recharging, evacuate system for at least 30 min. 
Recharge system following equipment manufacturer’s 
instructions. See Table d. A/C System Refrigerant 
Capacities. 


A/C evaporator temperature sensor, 
replacing 


The evaporator temperature sensor is mounted in the left 
(driver) side of the heater box behind the center console. 


1. Remove lower dash panel and knee bolster on driver 
side. See 513 Interior Trim. 


2. Remove left footwell ventilation duct by removing re- 
taining rivet in bottom of duct. Pull it down and away 
from heater box. See Fig. 50. 


ait. 
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Fig. 50. Left footwell ventilation duct (arrow). 


3. Disconnect sensor electrical connector from heater 
box. Pull sensor straight out of heater box. Refer to Fig. 
49. 


4. Installation is reverse of removal. Table c. lists evapo- 
rator temperature sensor test values. 


Table c. Evaporator Temperature Sensor 
Test Values 


AIR CONDITIONING 


23°F (-5°C) 11.4-11.9kohms 
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A/C microfilter, replacing 


1. Remove glove compartment. See 513 Interior Trim. 


2. Remove right footwell ventilation duct. See Fig. 51. 


: 0012664 
Fig. 51. Unfasten retaining rivets from right ventilation duct (arrows). 


3. Remove right side control module carrier screws and tilt 
carrier down. See Fig. 52. 


: 0012666 
Fig. 52. Control module carrier retaining screws (arrows). 


4. Rotate A/C microfilter housing release knob about 45° 


counterclockwise and remove filter housing cover. See 
Fig. 53. 


5. Remove microfilter while moving module harnesses 
out of the way. 


6. Instaflation is reverse of removal. 
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0012665 
Fig. 53. A/C microfilter cover release knob (arrow) on passenger side 
of heater box. 


Table d. A/C System Fluid Capacities (total) 


Fluid 


Quantity 


R-12 refrigerant 1200g + 25g 


(2.65 Ibs.+ 0.05 Ibs.) 
1000 g+25g 
(2.20 Ibs.+ 0.05 Ibs.) 
200 mi + 20 mi 
(6.8 oz. + 0.7 02.) 
Nippondeso 120ml 
Seiko Seiki 150m! 


RADIO 650-1 


650 Radio | _ 


AUDIO SYSTEM....................05. 650-1 
RADIO AND SPEAKER SERVICE ....... 650-2 
Radio, removing and installing ............ 650-2 
Left footwell speaker, 
removing and installing ................ 650-3 
Right footwell speaker, 
removing and installing ................ 650-4 
GENERAL 


This section covers the BMW factory-installed sound sys- 
tem, including radio and speaker removal, radio connectors 
and terminal designations. 


_ The antenna is incorporated into the rear window defogger. 


0012159 
Fig. 1. Radio amplifier (premium package) in luggage compartment 
behind left panel. = 


Rear speaker, removing and installing ...... 650-5 
Door panel speaker, 
removing and installing..............0.. 650-5 
Radio connector.... 0.6.0... 00.0 c eee eee 650-6 
TABLE 
a. Radio Connector Terminal Designation.......... 650-6 


AubIO SYSTEM 


The BMW E36 is equipped with a three band radio/cassette 
player unit mounted in the middle of the center console. In ad- 
dition to AM and FM bands, the radio will receive broadcasts 
from the National Weather Service. 


The cassette deck is equipped with the Dolby™ C noise re- 
duction system, for improved tape performance with reduced 
background tape noise. 


A 6-speaker audio system was standard in the early years 
of the model line. Many additional features have been in- 
stalled as optional or standard equipment during the vehicle 
production run. 


*A 200-watt power amplifier with custom-contoured 
equalization and ten speaker output. See Fig. 1. 

¢ A multi-disc compact disc changer, for which the vehicle 
and the radio are prewired. See Fig. 2. 
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¢ A 320-watt Harmon-Kardon ten speaker system, including R ADIO AND SPE AKER SERVICE 


a separate high power multi-channel audio amplifier and 
two sub-woofers. In this system, the bass and volume out- 
puts from the selected audio source automatically com- Radio, removing and installing 
pensate for vehicle speed, making constant volume 

adjustments unnecessary. An additional feature of this CAUTION — 

sound system is the ability to switch from normal left-right 
stereo into Spatial Enhancement Mode, which produces a 
fuller, rounder sound. See Fig. 3. 


¢ Before beginning work on the radio or sound 
system, verify that the radio is an original equip- 
ment BMW radio and that the wiring harness has 
not been modified. 


The E36 radio is also equipped with a built-in anti-theft sys- 


tem. If power is removed from the radio circuitry by removing * Servicing of aftermarket sound equipment should 
the radio electrical connectors, or by disconnecting the bat- be referred to an authorized agent of the equip- 
tery, the radio is rendered inoperative. The radio is not perma- ment’s manufacturer. 

nently damaged, and proper operation can be restored by * Do not remove radio or disconnect the battery 
entering the radio anti-theft code. without first obtaining the anti-theft code. 


1. Carefully pry open small square covers at left and right 
sides of radio. 


0013098 


Fig. 3. Ten speaker sound system. 


RADIO AND SPEAKER SERVICE _ , 


2. Using special hex key, turn radio mounting screws 
counterclockwise to loosen. See Fig. 4. 


0011845 
Fig. 4. Use special hex key or Torx driver to loosen/tighten radio 
mounting screws. 


3. Pull radio out of instrument panel opening. 


4. Remove connector(s) from rear of radio. See Fig. 5. 


0011846 


Fig. 5. Radio connector being removed. 


5. Installation is reverse of removal. 


RADIO 650-3 


Left footwell speaker, 
removing and installing 


1. Remove screw from center of hood latch release lever. 
Remove lever. See Fig. 6. 


0012578 
Fig. 6. Hood release lever retaining screw (arrow). 


2. Rotate plastic trim pane! retainer %4 turn. Pull off door 
seal from edge of speaker cover and pull speaker trim 
panel back toward rear of car. See Fig. 7. 


0012579 fi, 
Fig. 7. Rotate plastic retainer (black arrow) and remove panel in di- te | 
rection shown (white arrows). —— 


RADIO AND SPEAKER SERVICE 


650-4 RADIO 


3. Remove speaker by removing mounting screws. See 
Fig. 8. 


on oe 
ae es es a 


0012580 
Fig. 8. Speaker mounting screws (arrows). 


4. Disconnect harness connector(s) from speaker. See 
Fig. 9. 


0012581 


Fig. 9. Disconnect speaker electrical connector(s) in direction shown 
-(arrows). 


5. Installation is reverse of removal. 


Right footwell speaker, 
removing and installing 


1. Remove glove compartment lower trim. See Fig. 10. 


2. Rotate speaker cover plastic retainer 44 turn. Remove 
door seal at edge of speaker cover. See Fig. 11. 


3. Pull speaker trim panel away from body and then pull 
panel back toward rear of car. 


RADIO AND SPEAKER SERVICE 


0012582 


Fig. 10. Remove lower glove compartment trim panel retaining screw 


(black arrow). Pull trim in direction shown (white arrows). 


0012583 
Fig. 11. Speaker cover retainer (black arrow). Pull trim in direction 
shown (white arrow). 


4. Remove speaker by removing mounting screws. Dis- 
connect harness connector(s) from speaker. 


5. Installation is reverse of removal. 


RADIO 650-5 


Rear speaker, removing and installing Door panel speaker, 
removing and installing 


1..On cars with side-impact airbags, disconnect negative 
(-) cable from battery. 


NOTE — 

Rear speakers in convertible models are installed un- 
der the rear side panels. For rear side panel removal 
procedure, see 411 Doors. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


1. Working at rear parcel shelf, pry speaker cover by inner 


. disconnection cautions gi t of thi: 
edge and remove. See Fig. 12. i ion cautions given at the front of this 


manual on page viii. 


2. Remove inner door panel. See 411 Doors. 


WARNING — 


: Some 1997 and all 1998 model year cars are 
equipped with front side-impact airbags in the front 
doors. When servicing the doors with front side-im- 
pact airbags, always disconnect the negative (-) 
battery terminal. See 721 Airbag System (SRS) for 
cautions and procedures relating to the airbag sys- 
tem. 


3. On back of door panel, remove nut on top of speaker 
retaining bracket and remove bracket from behind 
speaker. See Fig. 14. 


0011632 
Fig. 12. Pry up inner edge of speaker cover off rear parcel shelf. 


2. Remove mounting screws and depress speaker retain- - 
ing clip. See Fig. 13. Lower speaker into trunk. : 


0011634 


Fig. 14. Speaker retaining nut (arrow). 


4. Disconnect speaker connector from harness connector {{ L_ 
and remove loudspeaker forward through door panel. 9 “=~ 


0011633 =, 
5. Installation is reverse of removal. Install side-impact = 


airbag using new screws. See 721 Airbag System 
(SRS). 


Fig. 13. Remove screws (A) and depress clip (B). 


3. Disconnect speaker connector and remove speaker 
from box. 


4. Instailation is reverse of removal. 


RADIO AND SPEAKER SERVICE 


650-6 RADIO 


Radio Connector Table a. Radio Connector Terminal Designation 
Table a lists radio connector terminal designations. The pin pellets Signal 
numbers are identified in Fig. 15. orminal 
1 Speaker, left front + 
20 Speaker, right front + 
3 Speaker, left rear + 
4 Telephone mute feature (where applicable) 
5 Positive (terminal R) 
6 Front speaker, left 
7 I-bus connection (diagnostics) 
8 Speaker, left front 
9 Constant positive, Terminal 30 


10 Speedometer signal for speed-sensitive 
ae volume control (where applicable) 
0011850 
Fig. 15. Radio connector. See Table a. 11 Speaker, right front 
12 Speaker, left rear 
13 IHumination (terminal 58G) 
14 Speaker, right rear 
15 Ground (terminal 31) 
16 Automatic antenna or window antenna 


amplifier or premium sound system amplifier 


17 Not assigned an 
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720 Seat Belts 


GENERAL............................ 720-1 
FRONT SEAT BELT ASSEMBLY........ 720-2 
Automatic Front Seat Belt Lock Tensioners .. 720-2 
Mechanical spring tensioner, disarming .... . 720-2 


Front seat belt reel, removing and installing. . 720-3 


SEAT BELTS 720-1 

REAR SEAT BELT ASSEMBLY.......... 720-4 
Rear seat belt, removing and installing 

(fixed seat back models)................ 720-4 
Rear seat belt, removing and installing 

(fold-down seat back models)............ 720-5 


Center rear lap-belt, removing and installing. .720-5 


GENERAL 


All E36 models are equipped with 3-point shoulder belts at 
four seating positions. On 4-door models, there is an addition- 
al lap belt in the center of the rear seat. 


Automatic seat belt tensioners are integrated into the front 
seat belt locks. Through the 1996 model year cars, a mechan- 
ical spring tensioner is used. See Fig. 1. On 1997 and later 
cars, a pyrotechnic (explosive charge) tensioner is used. Au- 
tomatic seat belt tensioners are designed to automatically re- 


. Seat belt lock bolt 

. Seat belt lock with mechanical spring tensioner 
. Seat belt anchor bar (two-door models) 

. Seat belt anchor bolt 

. Seat belt reel bolt 

. Seat belt reel 

. B-pillar guide nut 

. B-pillar sliding guide 

. Convertible seat belt reel 

0.Convertible B-pillar guide 


Fig. 1. Front seat belt components. 


tract and tension the seat belt by 55 mm (approximately 2 
inches) in the event of an accident. 


The seat belt reel shoufd lock when driving quickly through 
curves, during severe braking or in case of a collision. The au- 
tomatic reel does not require any servicing and should never 
be opened. Belts that do not retract and/or lock properly 
should be replaced promptly. 


GENERAL 
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720-2 SEAT BELTS 


WARNING — 
¢ For maximum protection from injury, seat belts 

should be replaced as a set (including all hard- 
ware), if they are subject to occupant loading in a 
collision. 


* Seat belts should not be modified or repaired. 
The seat belt anchorage points should not be 
changed or modified. 


* Do not bleach or dye seat belt webbing. Webbing 
that is severely faded or re-dyed will not meet the 
strength requirements of a collision and must be 

replaced. 


¢ Seat belts should be periodically inspected for 


webbing defects such as cuts or pulled threads. 
0012737 


F RONT SE AT BELT ASSEMBLY Fig. 2. Electrically adjustable front seat. Turn screw (A) to disarm me- 


chanical tensioner. Display B turns from green to red. 


Automatic Front Seat Belt 
Lock Tensioners 


The procedure for disabling the mechanical spring tension- 
er used on early cars is covered below. On cars with the pyro- 
technic (explosive device) tensioners, the orange harness 
connector should be removed from the tensioner any time the 
seat is removed. 


WARNING — 
Both the mechanical and the pyrotechnic tensioners 


are powerful devices and should be handled with 
extreme care. 


Mechanical spring tensioner, disarming 


1. Remove front seat. See 520 Seats. 


2. Disarm tensioner—electricaily adjustable seats: 


“2. Mechanical 

* Working at side of seat, turn activating/deactivating Spring 
screw clockwise until display changes from green to Tensioner 
red. See Fig. 2. perme 


* Before reinstalling seat, turn screw until display chang- O01 18S 
es back to green. Fig. 3. Manually adjustable front seat. Turn and lift tab (arrow) to dis- 


engage cable from bracket. ot 


NOTE — 
Green is armed. Red is disarmed. 


3. Disarm tensioner—manually adjustable seats: 


7 

¢ Cut wire tie next to tab on bowden cable. See Fig. 3. oI 
¢ Turn and lift tab to disengage cable housing from seat — 
bracket. (3) 

¢ Disconnect cable end from seat lever. | 
¢ When reinstalling, correctly engage tab end of cable = 
into seat bracket and fasten in position using new wire = 
tie. 


FRONT SEAT BELT ASSEMBLY a 


SEAT BELTS 720-3 : 


Front seat belt reel, 
removing and installing 


1. On 4-door models: Remove seat belt anchor bolt from 
front seat. Refer to Fig. 1. 


2. On 2-door models: Remove seat belt anchor bar from 
rear of door sill. See Fig. 4. 


0013010 
Fig. 4. Two-door seat belt anchor bar (arrow). 


3. On 4-door and coupe models: Remove plastic trim cov- 
er from B-pillar (rear door jamb pillar) sliding seat belt 
guide. Remove nut and guide loop. See Fig. 5. 


4. On 4-door models: Starting at upper corners, peel rub- 
ber door seals away from B-pillar trim. Remove trim 
from B-pillar. 


5. On 2-door models: Remove rear side panel. See 411 
Doors. 


6. Remove two bolts holding cross bracket to B-pillar. See 
Fig. 6. 


7. Remove seat belt reel mounting bolt at base of B-pillar. 


0012672 


Fig. 5. B-pillar seat belt guide nut trim (arrow). 


Fig. 6. B-pillar trim removed to show seat belt cross-bracket bolts 


oe 
0012674 


(arrows). 


8. Disconnect harness connector from reel assembly. Re- 
move reel and seat belt. 


9. Installation is reverse of removal. 


Tightening Torque 


¢ Front seat belt to seat fic 
(use thread locking compound) ..... 47 Nm (35 ft-lb) S| 

* Front seat belt guide loop 
to B-pillar sliding anchor .......... 31 Nm (23 ft-lb) 


¢ Front seat belt reel to B-pillar....... 48 Nm (86 ft-lb) 


FRONT SEAT BELT ASSEMBLY 


720-4 SEAT BELTS 


REAR SEAT BELT ASSEMBLY 


On 4-door E36 models, there are two 3-point shoulder belts 
and a center lap belt in back. On 2-door models, there is no 
center rear lap-belt. 


In models with the stationary rear seat back, the shoulder 
belt reels are bolted to the middle of the parcel shelf. In models 
with fold-down rear seat back, the shoulder belt reels are at- 
tached to the folding seat back. 


The rear seat belt assemblies are shown in Fig. 7. 


. Shoulder belt 

. Shoulder belt reel bolt 
. Shoulder belt lock bolt 
. Shoulder belt lock 


. Lap-belt reel bolt/shoulder 
belt anchor bolt 

. Center lap-beit 

. Center lap-belt lock 

. Lap-belt lock bolt/shoulder 
belt anchor bolt 


Fig. 7. Details of rear seat belt assembly. 
Rear seat belt, removing and installing 
(fixed seat back models) 


1. Remove rear seat cushion and backrest. See 520 
Seats. 


2. Remove plastic trim cover over shoulder belt reels from 
rear window shelf. See Fig. 8. 


3. Remove rear window shelf. See Fig. 9. 
4. Unbolt and remove shoulder belt reels. 


5. Remove shoulder belt anchor bolt from beneath rear 
seat. 


NOTE — 

The shoulder belt anchor bolts also hold the center lap- 
belt in place (where applicable). Be sure to note relative 
positions of metal belt-end anchors in order to reas- 
semble correctly. 


REAR SEAT BELT ASSEMBLY 


Fig. 8. Remove rear shoulder beit reel trim cover from rear window 
shelf. Unclip plastic, then slide off shoulder belts as shown by 
arrows. 


0013212 


Fig. 9. Remove rear window shelf. Speaker grilles and third brake 
light socket will have to be removed. The front of the shelf lifts 
Off its clips (black arrows) before the shelf slides forward. 


6. On 4-door models: Unbolt shoulder belt lock bolt from 
body next to rear door frame. 


7. On 2-door models: Remove rear side panel as de- 
scribed in 411 Doors. Unbolt shoulder belt lock bolt 
from body next to quarter panel. 


8. Installation is reverse of removal. 


WARNING — 


Alignment tabs on seat belt reels must be rein- 
stalled in their original positions 


Tightening Torques 
¢ Rear seat belt reel bolt, anchor bolt, 
or lock bolt to body............... 48 Nm (86 ft-lb) 


Rear seat belt, removing and installing 
(fold-down seat back models) 


1. 


2. 


Remove rear seat cushion. See 520 Seats. 


Remove shoulder belt anchor bolt from beneath rear 
seat. 


NOTE — 

The shoulder belt anchor bolts also hold the center lap- 
belt in place (where applicable). Be sure to note relative 
positions of metal belt-end anchors in order to reas- 
semble correctly. 


. On 4-door models: Unbolt shoulder belt lock bolt from 


body next to rear door frame. 


. On 2-door models: Remove rear side panel as de- 


scribed in 411 Doors. Unboit shoulder belt lock bolt 
from body next to quarter panel. 


. Unlock and flip down folding rear seat backrest. Re- 


move trim plug from back of cushion (luggage compart- 
ment side). 


. Remove seat belt reel bolt and washer. See Fig. 10. 


0012676 


Fig. 10. Rear seat belt reel bolt (arrow). 


SEAT BELTS 720-5 


7. Gently pry off plastic trim at top of backrest and pull out 
seat belt reel from seat. 


NOTE — 
The seat belt reel is held snugly by the backrest cush- 
ion. Moderate force will be needed to pull it out. 


8. Installation is reverse of removal. 


Tightening Torques 
e Rear seat belt reef bolt, anchor bolt, 
or lock bolt to body............... 48 Nm (86 ft-lb) 


Center rear lap-belt, 
removing and installing 


1. Remove rear seat cushion. See 520 Seats. 


2. Remove shoulder belt anchor bolts from beneath rear 
seat. 


NOTE — 

The shoulder belt anchor bolts also hold the center lap- 
belt in place. Be sure to note relative positions of metal 
belt-end anchors in order to reassemble correctly. 


3. Installation is reverse of removal. 


WARNING — 


Alignment tabs on seat belt reels must be rein- 
Stalled in their original positions. 


Tightening Torques 
* Lap-belt reel bolt or lock bolt to body . 48 Nm (36 ft-lb) 


REAR SEAT BELT ASSEMBLY 
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AIRBAG SYSTEM (SRS) 


721 Airbag System (SRS) 


721-1 


GENERAL.........................00. 721-1 Front side-impact airbag crash sensor, 
Airbag Systems. ............0c0ceeeceee 721-1 removing and installing................. 721-5 
AIRBAG SENSORS AND ELECTRONICS 721-2 AIRBAGS .....................0000000. 721-5 
SRS Warning Light and Fault Display... .... 724-2 Driver side airbag, removing and installing . . .721-5 
Airbag contact ring, replacing............. 721-3 Passenger carat 
Airbag crash sensor, replacing............ 721-4 Bene ie Re Ree pe gee ag 721-6 
ZAE control module, replacing ............ 721-5 removing and installing i Aa is Liiva aves cea 721-7 
GENERAL 


This repair group covers only removal and installation of air- 
bag components. Airbag system repair and fault diagnosis is 
not covered here. Diagnostics, component testing, and airbag 
system repair should be carried out by trained BMW service 
technicians. 


NOTE — 

Special test equipment is required to retrieve SRS fault 
codes, diagnose system faults, and reset/turn off the 
SRS indicator light. The SRS indicator light will remain 
on until any problem has been corrected and the fault 
memory has been cleared. 


When servicing cars equipped with SRS, the precautions 
on this page must be observed to prevent personal injury. 


Airbag Systems 


The airbag system installed on E36 cars through the 1993 
model year consisted of a single airbag in the steering wheel. 
This system can be identified by the orange crash sensors Io- 
cated on the front wheel wells and the absence of a passenger 
side airbag. 


The ZAE airbag system, starting in model year 1994 (pro- 
duction date 9/93 and later), provides both a driver side anda 
passenger side airbag. On ZAE vehicles, the crash sensors 
are integrated into the airbag control module, located under 
the center of the rear seat. The ZAE control module triggers 
deployment of the airbags when it senses the vehicle deceler- 
ating at a rate equivalent to a head-on collision of at least 13 
mph (18 km/h). 


In some 1997 4-door models and all 1998 models, side-impact 
airbags were installed in the front doors. The airbag units are 
mounted behind the door trim panels. Caution must be used 
when working on vehicle systems in the proximity of air bags, 
such as the steering column, the dashboard, or the doors. 


WARNING — 


¢ Airbag(s) are inflated by an explosive device. 
Handled improperly or without adequate safe- 
guards, the system can be very dangerous. Spe- 
cial precautions must be observed prior to any 
work at or near the driver side airbag, the passen- 
ger side airbag (where applicable) or the side-im- 
pact airbags (where applicable). 


* The airbag is a vehicle safety system. Serious in- 
jury may result if system service is attempted by 
persons unfamiliar with the BMW SRS and its ap- 
proved service procedures. BMW advises that alf 
inspection and service be performed by an autho- 
rized BMW dealer. 


¢ Always disconnect the battery and cover the neg- 
ative (—) battery terminal with an insulator before 
starting diagnostic, troubleshooting or service 
work not associated with SRS, and before doing 
any welding on the car. 


° If an airbag has been activated due to an acci- 
dent, BMW specifies that SRS components be 
replaced. For more information on post-collision 
SRS service, see an authorized BMW dealer. 


* Do not allow the airbag unit to come in contact 
with cleaning solutions or grease. Never subject 
an airbag unit to temperatures above 212°F 
(100°C). When reconnecting the battery, no per- 
son should be inside the vehicle. 


* Always place an airbag unit that has been re- 
moved from its packaging with the padded side 
facing upward. Do not leave an airbag unit unat- 
tended. 


¢ If the airbag unit or airbag control module has 
been dropped from a height of #2 meter (1% ft.) or 
more, the airbag unit should not be installed. 


Airbag system components are shown in Fig. 1. 


GENERAL “= 
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721 2 AIRBAG SYSTEM (SRS) 


. Grash sensors (through 1993) wheel 


. SRS control module in front of 
glove compartment (through 


1993) 


. Passenger side airbag unit in 
dashboard (ZAE system) 
. Driver side airbag unit in steering 


Fig.1. Airbag system components. 


AIRBAG SENSORS AND ELECTRONICS 


CAUTION — 

* If an airbag is activated, the following compo- 
nents must be replaced: 
—Airbag with contact ring; 
~Pyrotechnic seat belt tensioners (if fitted); 
-SRS Control module; 
-Impact sensors; 
—All airbags which did not deploy. 


¢ Consult your BMW dealer for parts and service 
information. 


The E36 airbag system consists of the following compo- 
nents: crash sensors (in early cars, through 1993), an elec- 
tronic control/monitoring module (with integrated crash 
sensor in ZAE systems), an indicator light in the instrument 
panel, and inflatable airbags equipped with gas generators in 
the steering wheel and in the passenger side of the instrument 
panel (ZAE systems). 


Some 1997 and ail 1998 cars also have side-impact airbags 
in the front doors. 


AIRBAG SENSORS AND ELECTRONICS 


. Side-impact airbags (1997/98) 

. ZAE control module under rear 
seat (from 1994) 

. Side-impact airbag crash sensors 
in door sills (1997/98) 

. Knee bolsters 


In addition to the airbags, the vehicles are equipped with 
knee bolsters for extra protection. 


SRS Warning Light and Fault Display 


The airbag system utilizes a self-diagnostic control module 
to detect and store system faults. if a fault is detected, the 
SRS indicator in the instrument cluster comes on and stays 
on. 


When the ignition key is turned on, the indicator light will illu- 
minate for approximately 4-6 seconds. The illuminated light 
indicates the self-test of the electronic control/monitoring 
module, the ignitors and crash-sensor circuits, and the system 
wiring. The airbag system should be inspected by an autho- 
rized BMW dealer if the indicator light does not come on, if it 
does not go out in approximately 4-6 seconds after switching 
on the ignition, or if the light comes on during driving. If the 
system has detected a fault, the light will come on and stay on. 
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AIRBAG SYSTEM (SRS) 721-3 


Airbag contact ring, replacing 


The airbag contact ring is mounted to the rear of the steer- 
ing wheel and is made up of a wire ribbon that coils and un- 
coils as the steering wheel is turned. The contact ring assures 
continuous electrical contact to the driver side airbag unit. 


1. Disconnect negative (-) cable from battery and cover 
negative terminal with insulating material. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove driver side airbag from steering wheel. See 
Driver side airbag, removing and installing in this 
repair group. 

3. With wheels facing straight ahead and steering wheel 
centered, remove steering wheel. See 320 Steering 
and Wheel Alignment. 


4. Remove contact ring cover (flat plastic ring containing 
warning text) from steering wheel, if applicable. 


5. Disconnect ground wire, if applicable 


6. Lift out plastic lock from steering wheel, if applicable. 
See Fig. 2. 


0011903 
Fig. 2. 


equipped with contact ring Jock. 


WARNING — 

¢ The contact ring lock holds the contact ring in the 
centered position. Once the lock is removed, the 
contact ring is free to rotate. Do not allow the con- 
tact ring to rotate once the lock is removed. 


* If the contact ring is accidentally rotated out of 
center, turn the ring either fully clockwise or coun- 
terclockwise, then turn in the opposite direction 3 
complete revolutions until the alignment arrow 
can be seen through the lock opening. 


Airbag contact ring lock (arrow). Pry out lock and remove 
spring from behind lock. Some airbag steering wheels are not 


7. Remove mounting nuts or screws from contact ring. 
See Fig. 3. Disconnect wire lead(s) and remove contact 
ring from rear of steering wheel. 


0011904 
Fig. 3. Airbag contact ring mounting fasteners (arrows). 


8. Installation is reverse of removal, noting the following: 


* Coat horn slip ring (electrical contact ring) with CRC® 
copper paste before installing steering wheel. 

* Press on lower lock until it is fully engaged. 

¢ When installing contact ring lock, make sure lock 
spring engages pins on lock and lock cover. 

¢ Special instructions apply when installing airbag 
equipped steering wheel. See 320 Steering and 
Wheel Alignment. 


Early cars (through 1993): 


¢ Route wiring lead for horn through square opening in 
steering wheel. 

* When installing a new contact ring from BMW, remove 
locking screw after installing the contact ring to steer- 
ing wheel. See Fig. 4. 

* Lock contact ring mounting fasteners in place using 
lacquer paint or varnish. 


0011902 


Fig. 4. Airoag contact ring locking screw (arrow), as installed on new 
replacement part from BMW (arly production cars). 


AIRBAG SENSORS AND ELECTRONICS 


721-4 AIRBAG SYSTEM (SRS) 


CAUTION — 
A new contact ring is held in center position with a 


screw. This locking device must be removed after 
contact ring is installed on steering wheel. See 
Fig. 4. 


Later cars (1994 on): 


¢ Connect ground lead at contact ring. 

¢ When installing a new contact ring from BMW, remove 
locking pin after installing contact ring to steering wheel. 
See Fig. 5. 


Fig. 5. Airbag contact ring locking pin (arrows), as installed on new 
replacement part from BMW (later production cars). Contact 
ring mounting screws shown at A. 


CAUTION — 

A new contact ring is held in center position with a 
screw or pin. This locking device must be removed 
after contact ring is installed on steering wheel. 
See Fig. 5. 


Airbag crash sensor, replacing 


The airbag system in cars produced through 1993 uses two 
crash sensors mounted in the engine compartment on the left 
and right wheel arches. The sensors are identified by their or- 
ange color. 


WARNING — 


If an airbag is deployed, both sensors must be re- 
placed. 


1. Disconnect negative (—) cable from battery and cover 
negative terminal with insulating material. 


CAUTION — 


Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


AIRBAG SENSORS AND ELECTRONICS 


2. Remove lower steering column trim mounting screw 
and remove lower trim. See Fig. 6. 


0012543 
Fig. 6. Lower steering column retaining screw (arrow). 


3. Remove orange SRS connector from its holder and 
carefully separate connector. See Fig. 7. 


. 0011891 
Fig. 7. Orange SRS connector below steering column (arrow). 


4. Working in engine compartment, remove anti-tamper 
Torx screws from crash sensor. Remove sensor and 
disconnect harness connector. See Fig. 8. 


5. Installation is reverse of removal. Make sure arrow on 
sensor faces forward when installing sensor. 


WARNING — 


Once the airbag unit is installed and alf other ser- 
vice procedures have been completed, start the en- 


gine and check that the SRS warning light goes out. 
If the warning light stays on, the SRS system will not 
function as designed. Have the system diagnosed 
and repaired by an authorized BMW dealer. 


0011897 


Fig. 8. Airbag crash sensor mounting screws (arrows) on early cars. 


Note Torx screws with anti-tamper pin in screw-head. 


ZAE controi module, replacing 


3. 


NOTE — 

Some versions of early ZAE control modules are no 
longer available from BMW. When replacing conirol 
modules on cars built between September 1993 and 
June 1994, consult a BMW parts department for the lat- 
est information on retrofitting the later module. 


. Disconnect negative (-) cable from battery and cover 


negative terminal with insulating material. 


. Lift rear seat cushion. Unplug harness connectors and 


remove ZAE airbag control module, which is bolted to 
top of driveshaft tunnel. 


Installation is reverse of removal. 


Front side-impact airbag crash sensor, 
removing and installing 


1. 


Disconnect negative (-) cable from battery and cover 
negative terminal with insulating material. 


. Remove front seat. See 520 Seats. 
. Convertible: remove rear seat 

. Remove plastic door sill trim. 

. Fold up carpet in back of front seat. 


. Pull off connector from crash sensor, which is located 


under rug next to door sill. 


. Remove sensor by removing screws. Note direction ar- 


row before removing sensor. 


. Installation is reverse of removal, noting direction arrow 


on sensor. 
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AIRBAGS 


Driver side airbag, 
removing and installing 


1. Disconnect negative (—) cable from battery and cover 
negative terminal with insulating material. 


WARNING — 


On cars with ZAE system: If the airbag system has 
detected a fault (SRS indicator illuminated), a wait- 
ing period of at least ten minutes must be observed 


before removing the airbag from the steering wheel. 
This will allow the system capacitor to discharge, re- 
ducing the possibility of a trigger pulse being gener- 
ated to the airbag. 


CAUTION — 

Prior to disconnecting the battery, read the battery 
disconnection cautions given at the front of this 
manual on page viii. 


2. Remove lower steering column trim mounting screw 
and remove lower trim. Refer to Fig. 6. 


3. Remove orange SRS connector from its holder and 
carefully separate connector. Refer to Fig. 7. 


4. Working behind steering wheel, completely loosen Torx 
screws (T30) while holding airbag in place. See Fig. 9. 
Support airbag unit to prevent it from falling out. 


0011893 | 
Fig. 9. Driver side airbag unit mounting screws (arrows). 


AIRBAGS 


721-6 AIRBAG SYSTEM (SRS) 


5. Carefully lift airbag unit off steering wheel and discon- 
nect orange harness connector from rear of airbag unit. 
See Fig. 10. 


NOTE — 

In some models, the airbag electrical connection to the 
steering wheel is via a plug in back of the airbag unit. 
There is no wire harness to disconnect. 


0013184 
Fig. 10. Driver side airbag unit harness connector (arrow). 


WARNING — 


¢ Store the removed airbag unit with the horn pad 
facing up. If stored facing down, accidental de- 
ployment could propel it violently into the air, 
causing injury. 


* Once an airbag is removed, the car must not be 
driven. 


* Do not connect the battery with the airbag dis- 
connected. A fault code will be stored, setting off 
the SRS warning light. Special tools are needed 
to reset the fault memory. 


¢ Special instructions apply when installing an air- 
bag equipped steering wheel. See 320 Steering 
and Wheel Alignment. 


* Once the airbag unit is installed and all other ser- 
vice procedures have been completed, start the 
engine and check that the SRS warning light 
goes out. If the warning light stays on, the SRS 
system will not function as designed. Have the 
system diagnosed and repaired by an authorized 
BMW dealer. 


AIRBAGS 


6. Installation is reverse of removal. Tighten right side 
screw on airbag first (as viewed from driver’s seat), 
then left side screw. 


NOTE — 

If there is no electrical harness connector between the 
airbag and the steering wheel, be sure to fit the push- 
in electrical plug in back of the airbag into the proper re- 
ceptacle in the steering wheel. 


Tightening Torque 
¢ Airbag unit to steering wheel ........ 8 Nm (71 in-Ib) 


Passenger side airbag, 
removing and installing 


1. Disconnect negative (-) cable from battery and cover 
negative terminal with insulating material. 


2. Remove glove compartment. See 513 Interior Trim. 


3. Lift cover from top of passenger side airbag on dash- 
board. See Fig. 11. 


cx 
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Fig. 11. After removing glove compartment, lift out passenger side air- 
bag cover. Note airbag mounting bolts (A) and airbag electri- 
cal connector (B). 


4. Remove passenger side airbag mounting bolts. Dis- 
connect electrical harness connector from rear of air- 
bag unit and remove airbag. 


5. Installation is reverse of removal. Make sure wiring har- 
ness is not pinched when installing airbag unit in dash- 
board. 


Front side-impact airbag, 
removing and installing 


1. Disconnect negative (—) cable from battery and cover 
negative terminal with insulating material. 


CAUTION — 
Prior to disconnecting the battery, read the battery 


disconnection cautions given at the front of this 
manual on page viii. 


2. Remove inside door panel as described in 411 Doors. 
Remove vapor shield. 


3. Disconnect electrical harness connector from door- 
mounted airbag unit. See Fig. 72. 


0013114 


Fig. 12. Front side-impact airbag (inner door pane! removed). A is 
electrical harness connector. 


WARNING — 
The plug connector inside the door is not marked in 
orange, unlike other SRS connectors in the car. 


AIRBAG SYSTEM (SRS) 721-7 


CAUTION — 

¢ The electrical harness connector of the side-im- 
pact airbag unit may be either on the side of the 
unit or in the back. When removing and installing 
the unit, pay attention to the routing of the har- 


ness to avoid kinks or breaks in the wire. 


¢ Store the removed airbag unit with the soft pad 
facing up. If stored facing down, accidental de- 
ployment could propel it violently into the air, 
causing injury. 


4. Remove mounting screws and remove airbag from 
door. 


5. Installation is reverse of removal. 


WARNING — 

The side-impact airbag mounting screws must al- 
ways be replaced any time they are removed. Use 
new screws with factory-applied locking sealer. 


Tightening Torque 
¢ Side-impact airbag to door 


AIRBAGS 
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ELECTRICAL WIRING DIAGRAMS’ ELE-1 


Electrical Wiring Diagrams 


GENERAL........................005. ELE-1 
ELECTRICAL WIRING DIAGRAMS...... ELE-2 
ABS skabtoothaoumedte dep cinnoey as ELE-117 
ABS/AST.. 0... eee eee ELE-120 
Airbag (Supplemental Restraint System) .. ELE-140 
Air Conditioning and Heating ........... ELE-129 
Anti-Theft (Alpine).................05. ELE-144 
Anti-Theft (EWS Il) .... 2.0.00. ....0085 ELE-150 
Body Computer Module ............... ELE-176 
Charging System .............000000ee ELE-67 
Convertible Top. ...........0000e eee ELE-253 
Cruise Control... 1.2.2.2... 0.0 e eee eee ELE-112 
Data Link Connector................055 ELE-86 
Engine Cooling ........-.-..:0eceeeaes ELE-94 
Engine Management...........-..00005 ELE-70 
Exterior Lights. ....0...... 0.0002 ce eee ELE-194 
Ground Distribution... 2... .. 0.0.0.0 ee ELE-35 
Headlights/Foglights.................. ELE-180 
Heated Seats .......... 0... c cee aes ELE-245 


ELECTRICAL COMPONENT LOCATIONS 


Relay and fuse positions, ground locations 


HIOINS® chek a een niece fo Pea as eae ELE-153 
Instrument Panel.................... ELE-165 
Interior Lights/Illumination ............. ELE-211 
Lumbar Control .................008. ELE-247 
On-Board Computer...............00. ELE-173 
Park Ventilation ..........0......00005 ELE-139 
Power Distribution ..................05. 

Power Door Locks ................00. ELE-226 
Power Mirrors. .......... 00000 e ee euae ELE-241 
Power SeatS... 2.0... .0 0c cece eens ELE-243 
Power Sunroof...............000000. ELE-248 
Power Windows...............00000- ELE-231 
Radio/Cassette/CD/Speakers .......... ELE-255 
Rear Window Defogger............... ELE-160 
Shift Interlock................0.0000. ELE-110 
SUAMiINGs: sts d4e Bhd Rin ha ee el es ELE-63 
Transmission Electronics............... ELE-96 
Warning System: Chimes ............. ELE-178 
Wiper/Washer .......... 0-000 e eee ee ELE-155 


see Repair Group 610 


GENERAL 


This section contains wiring diagrams for 1992 through 
1998 BMW 3 Series models. 


WARNING — 

On cars equipped with airbags, special precautions 
apply to any electrical testing or repair. The airbag 
unit is an explosive device and must be handled 
with exterme care. Before starting any work on an 
airbag equipped car, refer to the warnings and cau- 
tions in 720 Seatbelts and 721 Airbag Systems 
(SRS). 


NOTE — 

¢ The gear position/neutral safety switch is also some- 
times referred to as the automatic transmission range 
switch. 


° The EWS II system is also sometimes referred to as 
the Driveaway Protection System or the electronic im- 
mobilization system. 


CAUTION — 

¢ Always switch the ignition off and disconnect the 
negative (-) battery cable before removing any 
electrical components. 


¢ Prior to disconnecting the battery, read the bat- 
tery disconnection cautions given at the front of 
this manual on page viii. 


¢ Connect and disconnect ignition system wires, 
multiple connectors and ignition test equipment 
leads only while ignition is switched off. 


¢ Always switch a test meter to the appropiate func- 
tion and range before making test connections. 


¢ All-Season Traction (AST) is also referred to as ASC 


or ASC+T. 
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Power Distribution 
1992-93 325i Only (2 of 7) 
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ELECTRICAL WIRING DIAGRAMS ELE-91 
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HOTIN HOTINACCY. 
START AND RUN START AND RUN 
CPeuse Druse | FRONTPOWER 
U 
1 oe. te | DISTRIBUTION BOX 
Lyi 15A | 
12 32 
bE 4 
= w 
z = 
z 8 
o > 
oO 
bd ° 
| VIO/VEL ( 
osptt BLK/VIO/YEL 
CONNECTOR 
| |, 80 BLK 
| I) 6o_wWHT/GAN 
| 88 _WHT/VIO 


I \re7_WHT/VEU 


ENGINE CONTROL 
MODULE (DME) 


87_WHT/YEL 
40 SLK 
60_WHT/GRN 


88 WHT/VIO 


TRANSMISSION CONTROL 
MODULE (EGS) 


l 
| Ioiat 
I ! 
i 


BODY ELECTRONICS 
CONTROL MODULE (ZKE IV) 


WHT/VIO 


88963 


Data Link Connector 


BLK = 


BLK/VIO/YEL 
BLK/VIO/YEL =» 


BLK 


BLK 
WHT/VIO0. 


Gg 
x 


~q 
| 


CRUISE CONTROL 
MODULE 


1996-97 318ti 


5 


uv 
6 


DATALINK CONNECTOR 


8 91011 12113 14) 


WHT/YEL a 


GRN/WHT o 


WHT/VIO D 


a m7 
a c 


WHT/GAN 


lo wHtivio 


SRS CONTROL 
MODULE 


WHT/GRN o 


BAN © 
nw 
WHT/VIO_ o 


+] BATTERY 


Lu | 
° B 
1 
GENERATOR 
2 
= 
a 
WHTIVIO 2 | 
WHT/YEL__3 7] | 


BOARS COMPUTER 


BLU 6 - 

BLK 20 

( ! 

WHTIGRN 15 (4 | 

! | 

WHTIVEL 14 41 \ 

| ! 

WHTIVIO 42_ | 

bee || 

INSTRUMENT 

CLUSTER 

BLK 12 | I 

wutivio 2 ot | 
| 

ELECTRONIC 

IMMOBILIZER 


CONTROL MODULE 


WHT/VIO_ 28 


SLIP CONTROL 
MODULE (ABS) 


ELECTRICAL WIRING DIAGRAMS ELE-93 
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ELE-94 ELECTRICAL WIRING DIAGRAMS 
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ELECTRICAL WIRING DIAGRAMS ELE-95 


Engine Cooling 


HOTIN RUN HOTAT 
AND START ALLTIMES 


FRONTPOWER |] cyec) |" “T mee) AUXILIARY 
DISTRIBUTION BOX a Cae rine 


16 
Pos sa_|1 404 
2 a) an 


na 


GRN/VIO 


| arr 
CLIMATE 

CONTROL 

MODULE 

BLU/BLK BLU/BLK_11/| 7 


AIC PRESSURE 

SWITCH 1) ABOVE 8B DEG 
€ (1.8L) ABOVE 
99 DEGC (2.8L) 


2) ABOVE 80 DEG 
(1.8L) ABOVE 
% | StDEScesly) 
BLK/GRN GRYIVIO_68 
BL KIGRY 11 
RED/WHT _57/| 1996 98 
: ¢ My oon! 
el 
ENGINE CONTROL H 
MODULE (OME) 4—cylinder 


DOUBLE 
TEMPERATURE 
SWITCH 


E 


AUXILIARY 
FAN MOTOR 


5 BLK/GRY 


HIGH SPEED RELAY NORMAL SPEED RELAY 


104497e 


HOT IN RUN HOT AT DOUBLE 
AND ALL TIMES TEMPER- 
FRONT POWER | Oe ae 


ATURE 
DISTRIBUTION BOX | Fuse | SWITCH 


1) ABOVE 68 
DEG C(1.8L) 
ABOVE 99 

DEG C(2.8L) 
3) ABOVE 80 
DEG C(1.8L) 
ABOVE 91 

DEG (2.8L) 


RED/GAN 


BELOW 
BLK/GAY 


GRN/VIO OR GRN/BLU 


EXCEPT 


1996 318ti a 
1 BLU/BLK Biuvek _[_ 
I 


| 


AUTOMATIC CLIMATE 
CONTROL MODULE 


2 BLK/GRY 
3 BRN 


PRESSURE SWITCH 


| BRN 


-_ +t+— 1996-98 
6—cylinder 


AUXILIARY 
FAN MOTOR 


7 
BLK/GRY 1 
t 


toad Ba ENGINE CONTROL 
MODULE (DME) 


RED/GRN 


4 _GRN/VIO OR GRN/BLU 
5 __GRN/RED 


8 GRN/VIO OR GRN/BLU 


3 BLKIGRY 
@_BLK/GRN 
2 BLK/BLU 
6__GRN/RED 
4_BLK/GRY 


NORMAL SPEED RELAY HIGH SPEED RELAY 


soti7e 


ELE-96 ELECTRICAL WIRING DIAGRAMS 


Transmission Electronics 
1992 318i, 318is, 325i & 325is 
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ELECTRICAL WIRING DIAGRAMS ELE-97 


Transmission Electronics 
1993-94 318i, 318iC & 318is 
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ELE-98 ELECTRICAL WIRING DIAGRAMS 


Transmission Electronics 
1993-94 325i, 325iC & 325is 
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ELE-112 ELECTRICAL WIRING DIAGRAMS 


Cruise Control 
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ELECTRICAL WIRING DIAGRAMS ELE-113 


Cruise Control 
1994 & 1995 Early Production Except 318ti 
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ELE-—114 ELECTRICAL WIRING DIAGRAMS 
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Cruise Control 
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ELECTRICAL WIRING DIAGRAMS ELE—115 


Cruise Control : 
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ELE-116 ELECTRICAL WIRING DIAGRAMS 


Cruise Control . 
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ELECTRICAL WIRING DIAGRAMS ELE-—117 
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ELECTRICAL WIRING DIAGRAMS ELE-119 


ABS/AST : 
1995-97 318ti & 1997 318i, 318iC & 318is w/Traction Control 
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ELE-120 ELECTRICAL WIRING DIAGRAMS 
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ELECTRICAL WIRING DIAGRAMS ELE-121 
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ELE-122 ELECTRICAL WIRING DIAGRAMS 
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1996 318i, 318iC & 318is w/Traction Control 
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ELECTRICAL WIRING DIAGRAMS ELE-123 
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ELE-124 ELECTRICAL WIRING DIAGRAMS 
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ELECTRICAL WIRING DIAGRAMS ELE-125 
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ELE-126 ELECTRICAL WIRING DIAGRAMS 
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ELECTRICAL WIRING DIAGRAMS ELE-129 
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ELE-194 ELECTRICAL WIRING DIAGRAMS 


Exterior Lights 
1992-93 (Canada) (1 of 3) 
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Exterior Lights 


1992-93 (Canada) (2 of 3) 
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ELE-196 ELECTRICAL WIRING DIAGRAMS 


Exterior Lights 
1992-93 (Canada) (3 of 3) 
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ELE-198 ELECTRICAL WIRING DIAGRAMS 


Exterior Lights 
1992-93 (USA) (2 of 3) 
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ELECTRICAL WIRING DIAGRAMS ELE-199 


Exterior Lights 
1992-93 (USA) (3 of 3) 
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1994-96 Except 318ti (Canada) (1 of 3) 
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Exterior Lights 
1994-96 Except 318ti (Canada) (2 of 3) 
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ELE-202 ELECTRICAL WIRING DIAGRAMS 


Exterior Lights 
1994-96 Except 318ti (Canada) (3 of 3) 
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ELECTRICAL WIRING DIAGRAMS ELE-203 


Exterior Lights 
1994-96 (USA) & 1997 Except 318ti (1 of 3) 
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ELE-204 ELECTRICAL WIRING DIAGRAMS 


Exterior Lights 
1994-96 (USA) & 1997 Except 318ti (2 of 3) 
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ELECTRICAL WIRING DIAGRAMS ELE-205 


Exterior Lights 
1994-96 (USA) & 1997 Except 318ti (3 of 3) 
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OB 
= 
1 4 3 
z > > 
oc a c 
* ka 
= 2 
= 5 
2 1 
PASSENGER'S 6 
WINDOW 
4 
MOTOR z 
o 
e 


@302 G28 


68544 


ELE-234 ELECTRICAL WIRING DIAGRAMS 


Power Windows 
1994-97 Except 318ti (1 of 2) 


HOT AT ALL TIMES DRIVERS POWER WINDOW MOTOR PASSENGERS POWER WINDOW MOTOR 
C Truse I FRONTPOweR 
Fig [DISTRIBUTION BOX 


308 


2000RORCONV——* 1 
EX 2DOORORCONV—* 2 


2DO0RORCONV— > 1 
EX2 D00RORCONV—* 2 


BLK/WHT + 
BLK/GRY > 

BLU/GRN = © 
YELIWHT 

(OR YEL/BLK} = 
YELIGRY » 


fae a ey 


TERMINAL On | 
| CONN 10782 


VIO/WHT 
BLU/GRN 
RED/BLU 
BLK/WHT 
YEL/GRN 
CONN 13252 
BLK/GRY 
YEL/GRY, 
GRN/RED 
BLK/WHT (OR BLK. 
YEL/WHT (OR YELIBLK: 
CONN 13253 
2 BRN/GRY/YEL 
3 BRN/BLU/YEL 
6 
Zz 
8s 


42 BLK/GRN STARTING/CHARGING 
SYSTEM 


BLK/WHT (OR BLK) + 


VOLT SUPPLY 
VOLT SUPPLY 
POWER SUPPLY 
MTR SIG 
MTRSIG 


REVOLUTION SIG 
REVOLUTION SIG 
DATA SIG 

PLUS SUPPLY 
VOLT SUPPLY 


DOORSIG 
DOORSIG 

OPENSIG 
CLOSESIG 
OPENSIG 

CLOSE SIG 

CHILD PROTECT SIG 
DATASIG 

DATASIG 

DATASIG 


VIO;WHT. 

BLK/WHT 

WHT/GRN. 
9 BLU/GRN 
10 GRN/BLU 
is BLU/YEL 
16 BLK/RED 
iké WHT/RED 

CONN 13254 

i BLK/RED 
2 BLK/YEL 
3 BLK/RED 
4 WHT/GRN 


BLU/YEL 
BLK/RED 
WHT/RED 
GRN/RED 
BLK/RED 
BLK/YEL 
BLK/RED 
WHT/GRN 
WHT/GRN 
WHT/YEL 


DATASIG 
OPEN SIG 
OPENSIG 
OPENSIG 


DATA SIG (CONV) WHT/YEL 
CLOSE SIG (4 DOOR) 
BLK/GRY 
BLU/GRN 
BLU/YEL 
WHT/YEL 


BLK/GRY 
BLU/GAN 
BLU/YEL 
WHTYEL 


DATA SIG 
CLOSE SIG 
CLOSE SIG. 
CLOSE SIG 


BATA SIG (CONV) WHT/GRN 
OPENSIG (4 DOOR) Ogun ya055 


BODY ELECTRONICS CONTROL 
MODULE (ZKEIV) 


[4 BRNGRY/YEL BRN/GRY/YEL INSTRUMENT 
e CLUSTER 


! i 5 _BRN/BLU/YEL Ht SYSTEM 
I 


ANTI-THEFT 
CONTROL MODULE 


BRN/GRY/YEL 


DRIVERS 

DOOR 

JAMB 

SWITCH BLK] vio 
WHT| WHT 


INTERIOR 
LIGHTS 
SYSTEM 


BRN dj: 


G203 
DRIVERS PASSENGERS 
(CONVERTIBLE) POWER POWER 
G304 WINDOW WINDOW 
SWITCH SWITCH 
(EX CONVERTIBLE) GRILD 
PROTECTION 
CONTROL 


CLOSE AUTO 
CLOSE AUTO 
OPEN AUTO 


BRN/BLU/YEL 
(4 DOOR ONLY) 


PASSENGERS 

DOOR 

JAMB 

SWITCH G203 


(CONVERTIBLE) 


BRN BAN db a303 


e 


(EX CONVERTIBLE) 


ELECTRICAL WIRING DIAGRAMS ELE-235 


Power Windows 
1994-97 Except 318ti (2 of 2) 


HOTATALL TIMES LEFT RIGHT 
P Beuse 1 FRONTPOWER REAR REAR 
F19 DISTRIBUTION BOX WINDOW WINOOW 
! { MOTOR MOTOR 
30A 
Lou 
18 
RED/ 
vio 
4 2 1 2 
BLUI BLK/ BLU/ WHT/ 
GRN YEL RED YeL 


GRY/RED 6 
BLU/GRN 3 


BLK/RED 
BLU/GRN BLK/VEL 4 


pe 
K\2 fT 
[3 BeKrveL pd 
|)4 __BLU/RED a, 
15 WHT/VEL ft 
I) BRN 
1,9 BLK/GRY 
V0 eLu/veL | 
Wty BL K/RED Hi 
! 12 _GRN/RED | | BRN 
! 13 WHT/REO. | 
18 RED/VIO |_| LEFT REAR DOOR (CONSOLE) 
| POWER WINDOW SWITCH 
to alk e (4 DOOR) 
RELAY MODULE BAN LEFT REAR POWER WINDOW SWITCH 
(CONVERTIBLE) 
G203 


£ 
INTERIOR LIGHTS || GRY/RED 6 
SYSTEM i | | 
BLU/VEL BLU/VEL 3 


BLK/RED 
WHT/RED 
GRN/REO 
BLK/RED 
BLK/YEL 
BLK/REO 


WHT/GRN | 
WHT/GRN 
to —WHTIVEL a a 
rr BLK/GRY BRN <5 
i BLU/GRN [ 
BLU/YEL RIGHT REAR D00R (CONSOLE) 


BLK/RED 4 


SOON AM eA aD 


POWER WINDOW SWITCH 

WHTYEL {4 DOOR) 
RIGHT REAR POWER WINDOW SWITCH 

(CONVERTIBLE) 

CONVERTIBLE ADOOR 

a 


GRY/RED 6 


WHT/YEL 3 


ae el WHT/GRN 4 
an 
I} AUTO OPEN 
@302 
stp BRN» BRN . BANS { 


LEFT REAR DOOR (000R) 
POWER WINDOW SWITCH 
(4DOORONLY) 


GRY/RED 6 


WHT/YEL 3 


a BRN 

» WHTIGRN 
@ WHT/YEL 
@ GRYIRED 


WHT/GRN 4 


AUTO OPEN 


z 
7 
o 
° 
° 
e 
2 
< 


BRN §& 
GROUND ‘je ————— 


G302 


RIGHT REAR DOOR (DOOR) 
POWER WINDOW SWITCH 
(4 DOOR ONLY) 


CENTRAL POWER WINDOW SWITCH 
(CONVERTIBLE ONLY) 


ELE-236 ELECTRICAL WIRING DIAGRAMS 


Power Windows 
1998 Except 318i, 318ti (1 of 2) 


KOT AT ALL TIMES ORIVER'S POWER WINDOW MOTOR PASSENGER'S POWER WINDOW MOTOR 
Fuse | FRONTPOWER 
Fig | DISTRIBUTION BOX 


30A 


2 DOOR OR CONV > ¢ 
ABOOR—* 2 


2D00RORCONV——* 1 
4DOOR—* 2 


BLK/WHT = 9 
BLK/GRY 
BLU/GRN =~ 
YEL/BLK 
YELIGRY 


BLK/GRN STARTING/CHARGING 


MLO/WHT 
BLU/GAN 
RED/BLU 
BLK/WHT. 
YEL/GRN 


VOLT SUPPLY 
VOLT SUPPLY 
POWER SUPPLY 
MTR SIG 
MTRSIG 


BLK/GRY 
YEL/GRY 
GRN/RED 
BLK 
YEL/BLK 


REVOLUTION SIG 
REVOLUTION SIG 
DATASIG 

PLUS SUPPLY 
VOLT SUPPLY 


BRAN/GAY/YEL 
BRN/BLU/YEL 
ViO/WHT 
BLK/WHT 
WHT/GRN 
BLU/GRN 
GRN/BLU 
BLU/YEL 
BLK/RED 
WHIT/RED 


DOOR SIG 

DOOR SIG 

OPEN SIG 

CLOSE SiG 
OPENSIG 

CLOSE SIG 

CHILD PROTECT SIG 
7 DATASIG 
DATASIG 

DATASIG 


BLU/YEL 
BLK/RED 
WHT/RED 
GRN/RED 
BLK/REO 
BLK/YEL 
BLK/RED 
WHT/GAN 
WHT/GRN 
WHT/YEL 


BLK/RED 
BLK/YEL 
BLK/RED 
WHT/GRN 


DATASIG 
OPEN SIG 
OPENSIG 
OPEN SIG 


DATA SIG (CONV) WHT/YEL 
CLOSE SIG (4 DOOR} 
BLK/GRY 
BLU/GRN 
BLU/YEL, 
WHT/YEL 


BLKIGRY 
BLU/GRN 
BLU/YEL 
WHT/YEL 


DATASIG 
CLOSE SIG 
CLOSE SIG 
CLOSE SIG 


DATA SIG (CONV) WHT/GRN 
OPEN S!G (4 DOOR) 13255 


BOOY ELECTRONICS CONTROL 
MODULE (2KE IV) 


14 _BRN/GAY/VYEL @ -ERNIGRYIVEL INSTRUMENT 


CLUSTER 


| h 5 _BRN/BLU/YEL . SYSTEM 
| | 


ANTI-THEFT 
CONTROL MODULE 


BRN/GRY/YEL 


DRIVER'S 
DOOR 
JAMB 
SWITCH 


INTERIOR 
LIGHTS 
SYSTEM 


DRIVER'S: PASSENGER'S 
POWER POWER 
WINDOW WINDOW 


SWITCH SWITCH 
CHILD 


PROTECTION 
CONTROL 


BRN/BLU/YEL (4DOOR) 


CLOSE AYTO 
OPEN AUTO 
CLOSE AUTO 
OPEN AUTO 


PASSENGER'S 
DOOR 
JAMB 


(EX CONVERTIBLE) 


(CONVERTIBLE) 


104529 


ELECTRICAL WIRING DIAGRAMS ELE-237 


Power Windows 


1998 Except 318i, 318ti (2 of 2) 


HOT AT ALL TIMES LEFT RIGHT 
C 7 ruse 1 FRONT POWER REAR REAR 
| Fig | DISTRIBUTION BOX WINDOW WINDOW 
MOTOR MOTOR 
Ltr y 


GRY/RED__ 3 
BLU/GRN 1 
(Reaoeas | 
| {pt__siksnep 
\ {)-2___ BLU/GRN. rT t—“C;CsCs@CY BLK/YEL 2 
I [3 BLKIVEL, (| 
I [4 BtuiRED _ 
1 .s_ WaT/veL fd 
i \\_8 BRN 
t [yo BLK/GRY 
| IL1o  eLusyer 2 
| Iai BiKneD | 
| IVi2__GRN/RED | BRN 4 
! [r13_WHT/RED | | 
15__RED/VIO J LEFT REAR DOOR (CONSOLE) 
POWER WINDOW SWITCH 
— id (4D00R) 
RELAY MODULE sane LEFT REAR POWER WINDOW SWITCH 
| (CONVERTIBLE) 
I 
506 ry INTERIOR oe 
LIGHTS GRY/RED GRY/RED__ 3 
GRY/RED 
1, BLUIYEL BLU/YEL 1 
2 —BLKIRED [| 
3 WHT/RED : 
4 —GBN/RED BLK/RED 2 
5 —BLK/RED 
5 —BLKIVEL 
7 —-BLKIRED ee a 
» —WHTIGAN pT 
5 WHTGRN ee 
to —WHTYEL [i eg ee ee 
tp —BLUIGAN 
BLU/YEL YC RIGHT REAR DOOR (CONSOLE) 


POWER WINDOW SWITCH 

(4 DOOR) 

RIGHT REAR POWER WINDOW SWITCH 
(CONVERTIBLE) 


GAY/RED 3 


WHT/YEL ot 


WHT/GRN 2 


5 a 
WHT/YEL 
4 
CONVERTIBLE 4DO0R 
i 


AUTO OPEN 
BRN 4 
LEFT REAR DOOR (BOOR} 
POWER WINDOW SWITCH 
{4DOOR ONLY) 
GRY/RED 3 


G300 


WHT/YEL 1 


» BRN 

Ny WHT/GRN 
~ WHT/YEL 
 GRY/RED 


WHT/GRN 2 


AUTO OPEN 


AUTO OPEN 


RIGHT REAR DOOR (D00R) 
POWER WINDOW SWITCH 
(4BOOR ONLY} 


CENTRAL POWER WINDOW SWITCH 
(CONVERTIBLE ONLY) 


104630 


| 


ELE—238 ELECTRICAL WIRING DIAGRAMS 


Power Windows 
1995-96 318ti 


HOT AT ALL TIMES DRIVERS POWER WINDOW MOTOR PASSENGERS POWER WINDOW MOTOR 
a. FRONT POWER 
DISTRIBUTION BOX 
| 7] STARTER | FUSE | 
! Ft | 
1 ( | 30A I 
Ll is \ 
8 
1 2 1 2 
: 2 : : Z : 
c 
Q a z = o ° 
x a fe) z a 5 
rr] ce} 
a id > a Ey Fs 


e 

12 BLK/GAN 
CONN 10182 

6 ViO/WHT 

7 BLU/GRN 

8 REO/BLU 

13 BLK/WHT 

14 YEL/GRN 
CONN 13252 

2 BRN/GRY/YEL 


3 BAN/BLU/YEL 


VIO/WHT 


BLKAVHT PASSENGERS DRIVERS 
DOOR DOOR 

WHT/GRN JAMB JAMB 
SWITCH SWITCH 


BLU/GRN 


CONN 13254 


BODY ELECTRONICS CONTROL 
MODULE (ZKETV) 


® c20a 


INTERIOR INTERIOR 
LIGHTS LIGHTS 
SYSTEM SYSTEM 


BLK/WHT 


VIO;WHT 
GRYR/RED 
GRYR/RED 


BLU/GRN 
VIO;WHT 


a 


a 
& 
s 


DRIVERS PASSENGERS 
POWER POWER 
wINbow WINDOW 
SWITCH SWITCH 


CLOSE WDO 


CLOSE AUTO 
CLOSE AUTO. 
OPENAUTO 


ELECTRICAL WIRING DIAGRAMS ELE-239 


Power Windows 
1997 318ti 


HOT AT ALL TIMES DRIVERS POWER WINDOW MOTOR PASSENGERS POWER WINDOW MOTOR, 
[— 7 — "FRONT POWER 
| DISTRIBUTION BOX 
STARTER FUSE 
| 
308 | 


es 


1 
4 


BLK/GRN 
BLK/WHT 
BLK/GRY 
YEU/BLK 
YELIGRY 


RED/BLU 
VIO/WHT 
BLK/WHT 


12 BLK/GRN 


YEL/GAN 
BLU/ORG 


CONN 10182 


VIOFWHT 


BLU/GRN 


RED/BLU 


BLK/WHT 


14 YEL/GRN 
CONN 13252 


BLK/GRY 


YELIGRY 


BLK/WHT 


24 YEL/BLK 
CONN 13253 


BRN/GRY/YEL 


BRN/BLU/YEL 


vio/wHT BRN/BLU/YEL BRN/GRY/YEL 


BER WHT PASSENGERS 


DOOR 
JAMB 
SWITCH 


DRIVERS 
DOOR 
JAMB 
SWITCH 


WHT/GRN 


BLU/GRN 
CONN 13254 


BODY ELECTRONICS CONTROL 
MODULE (ZKE IV) 


io 
o 
s 
3 


INTERIOR INTERIOR 
LIGHTS LIGHTS 
SYSTEM SYSTEM 


BLK/WHT 
VIO/WHT 
GRYR/RED 
BLU/GRN 
VIOFWHT 
GRYR/RED 


a 
a 


ORIVERS PASSENGERS 
POWER POWER 
WINDOW WINDOW 
SWITCH SWITCH 


CLOSE AUTO 
OPEN AUTO 
CLOSEAUTO 
OPEN AUTO 


Version electronica licenciada a Hernan Fulco / hfulco@iplan.com.ar / tel: 54(11)4855-3088 
Buenos Aires // Argentina 


ELE-240 ELECTRICAL WIRING DIAGRAMS 


Power Windows 
1998 318ti 


HOTATALL TIMES DRIVER'S POWER WINDOW MOTOR PASSENGER'S POWER WINDOW MOTOR 
— "| FRONT POWER 
= | DISTRIBUTION BOX 
STARTER | FUSE 
Fia | 
I aoa | 


l booed 


BLK/GRN 
RED/BLU o 


i cad > Zz Zz >] x 
zx zy gC . a a] a. 
2 2] 9 g 9 gs 
FS) Pi a 3 =| a 
=| al we Ww WW 

= a cA > > >> 


BLK/GRN 


VIO/WHT 


YELIGRN 
REO/BLU 
BLK/WHT 


YEL/IGRN 


BLK/GRY 


YELIGRY 


BRN/GRY/YEL 
BAN/BLU/YEL 


VIO/WHT BRN/BLU/YEL | BRN/GRY/YEL 


2 : 

BLK/WHT ss PASSENGER'S. DRIVER'S. i} 
DOOR DOOR t= 
JAMB JAMB Lt 
WHT/GRN - 
i SWITCH SWITCH (ehh 


BLU/GRN 


BODY ELECTRONICS CONTROL 
MODULE (ZKE IV) 


INTERIOR INTERIOR 
LIGHTS LIGHTS 
SYSTEM SYSTEM 


BLK/WHT 
VIO;WHT 

GRY/RED 
BLU/GAN 
WHT/GRN 
GRY/RED 


DRIVER'S PASSENGER'S 
POWER POWER 
WINDOW WINCOW 
SWITCH SWITCH 


CLOSE AUTO 
OPEN AUTO 
CLOSE AUTO 


104521 


ELECTRICAL WIRING DIAGRAMS ELE-241 


Power Mirrors 


HOT IN RUN AND START 
t FUSE | FRONT POWER 
| F2a | DISTRIBUTION BOX 
104 J 
8 | X10017 


GRN/BLK 


2 


MIRROR 
CONTRO! 
SWITCH 


DRIVER'S ASSENGER'S 


1992 


DRIVER'S PASSENGER'S 
SIDE SIDE 
MIRROR MIRROR 


{COUPE ONLY) 


HOT IN RUN AND START — 


 Lor.ge71 FRONT POWER 
j EUSE | DISTRIBUTION BOX 


L LOA f 
8 [| x10017 ‘ u 


GRN/BLK 


2 


MIRROR 
CONTRO 


I SWITCH 
td 
mae DOWN 
DRIVER'S 


3 


1993 


NCA 


DRIVER'S: PASSENGER'S 
SIDE SIDE 
MIRROR MIRROR 


{COUPE ONLY) 


ELE-242 ELECTRICAL WIRING DIAGRAMS 


Power Mirrors 


HOTIN RUN AND START 
P Tous TFRONTPOWER 
| Spoee [DISTRIBUTION BOX 
24 | 
L 
8 


BLU/WHT 
2 


MIRROR 
CONTROL, 
SWITCH 


DRIVER'S PASSENGER'S 


1994-98 
Except 318ti 


PASSENGER'S: 
SIDE 
MIRROR 


BRN 
On ea we ee He 
1 


Bani 
' 
- 


G203 


HOT IN RUN AND START 
VT ioe “1 FRONT POWER 
1 Spee | DISTRIBUTION BOX 
L 104 d a 
eT xi0017 = 
enneekl 
( 


GRN/BLK 


GRN/BLK 
4 


MIRROR 
CONTROL 
SWITCH 


DRIVER'S PASSENGER'S: 


i 


1995-97 
318ti 


DRIVER'S: 
SIDE 
MIRROR 


PASSENGER'S 
SIDE 
MIRROR 


t 
G201 &# 6203 
(1998) ~ (1995, 96,97) 


ELECTRICAL WIRING DIAGRAMS ELE-243 


Power Seats : 


HOT AT ALL TIMES HOT AT ALL TIMES 
FUSE “— FRONT POWER 
F40 DISTRIBUTION BOX 


30A f 
207 X10018 
AED/BLK REDAYEL 


DRIVER'S 
SEAT, 
SEAT 
CONTROL 
‘SWITCH 


SEATBACK HEIGHT POSITION CUSHION TILT 


BACK] FRONT 


12 10 7 
GRNIVIO | BLK/VIO 7 BLUIGRY worn a ge a VIO/RED 


1 2 1 


DRIVER'S SEATBACK DRIVER'S SEAT DRIVER'S SEAT DRIVER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR MOVEMENT MOTOR CUSHION TILT MOTOR 


1993 


SEATBACK HEIGHT POSITION CUSHIONTILT  |gaSSENGER'S 


SEAT 


CONTROL 
SWITCH : 
BACK| FRONT BACK] FRONT D 


i2 10 7 3 4 2 
BLK/VIO | GAN/VIO | BLU/GRY vioieny BLK/YEL { GRN/YEL | BLU/RED 


G203 


i 
{2 DOOR) t 
G310 : 


(4D00R) 


PASSENGER'S SEATBACHPASSENGER'S SEAT PASSENGER'S SEAT PASSENGER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR MOVEMENT MOTORCUSHION TILT MOTOR 


88740 


HOT ATALLTIMES HOT AT ALL TIMES 
as FUSE = —S— — a ]FRONT POWER 
FS DISTRIBUTION BOX 


30A 


RED/YEL 
DRIVER'S SEAT 
5 CONTROL SWITCH 


HEIGHT POSITION fo 


neal tp wee 
dee 


12 3 2 
punto] sua] el woven wil ne cucvet]| VIO/RED 
1 1 


eiumeo| 


vio GAN 


DRIVER'S SEATBACK DRIVER'S SEAT DRIVER'S SEAT DRIVER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR MOVEMENTMOTOR CUSHIONTILT MOTOR = 


Except 318ti 


RED/YEL 


PASSENGER'S SEAT 
CONTROL SWITCH 


SEATBACK POSITION CUSHION TILT 


BACK} FRONT BACK] FRONT 


7 3 4 2 
BLK/VIO | GRN/VIO | BLU/GRY GRN/YEL | BLK/YEL] VIO/RED | BLU/RED 


1 1 


BLK F : BLU 


PASSENGER'S SEATSACK PASSENGER'S SEAT PASSENGER'SSEAT PASSENGER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR MOVEMENTMOTOR CUSHIONTILT MOTOR 


ELE-244 ELECTRICAL WIRING DIAGRAMS 


Power Seats 


HOT AT ALL TIME! 


HOT AT ALLTIMES 


FUSE ~~ —""| FRONT POWER. 
F40 DISTRIBUTION BOX 


30A ' 


207 x10018 


RED/YEL 


DRIVER'S SEAT 


iz CONTROL SWITCH 


SEATBACK HEIGHT 


POSITION CUSHIONTILT 


I 


BACK a 


BACK] FRONT 


10 
‘Le BLU/GRY “] vorant] 
sf 


1 
GRN BL vy | 


3 2 
cnnvee BLKIYEL evel] wormed] owes | 
1 2 4 


GRN BLK 


@D 


DRIVER'S SEATBACK DRIVER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR 


DAIVER'S SEAT DRIVER'S SEAT 
MOVEMENTMOTOR CUSHIONTILTMOTOR 


PASSENGER'S SEAT 
CONTROL SWITCH 


SEATBACK HEIGHT 


TT CUSHION TILT 


BACK UP ae FRONT 


12 Fi 
ae oe ane BLU/GRY | 
1 
BLK = ~ BLU 


2 
=| sea Gioimen BLU/RED 
GRN = VIO 


PASSENGER'S SEATBACK PASSENGER'S SEAT 
RECLINER MOTOR HEIGHT MOTOR, 


PASSENGER'SSEAT PASSENGER'S SEAT 
MOVEMENTMOTOR CUSHIONTILTMOTOR 


1995-98 
318ti 


ELECTRICAL WIRING DIAGRAMS ELE-245 


Heated Seats 
1992-98 Except 318ti 


HOTIN RUN AND START HOT ATALLTIMES 


Preece er ee eee used D FRONT POWER 
FUSE FUSE 
| F23 a | PISTRIBUTION BOX 
Lys 180 
8 | xipoiz 8 Px10015 
GRN/BLU REDIVIO 
e 
GRN/BLU 
8 6 : 
UNLOADER 
a a0 RELAY, 
TERMINAL 15 
8s 87 
es 2 
BRN RED/YEL 
e 
INTERIOR 
BRN LIGHTS 
SYSTEM 


G202 


GRY/RED 


RED/YEL 
2 


RED/YEL 
3 


GRY/RED 
1 


RED/YEL RED/YEL GRY/RED 


DRIVER'S 
SEAT 
HEATER 
SWITCH 


PASSENGER'S 
SEAT HEATER 
SWITCH 


6 5 4 6 5 
WHT/RED WHT/GAN BRN WHT/RED WHT/GAN BAN 


2 
NCA NCA 
DRIVER'S PASSENGER'S PASSENGER'S 
SEATBACK SEAT HEATER SEATBACK 
HEATER HEATER 
NCA NCA 
1 


BRN 


NCA NCA 


ORIVER'S 
SEATHEATER 


NCA NCA 


= n 
* Pa nu 
= ~” 


BRN BRN 


G203 
(2 DOOR) 


G310 
(4D00R) 


ELE-246 ELECTRICAL WIRING DIAGRAMS 


Heated Seats 
1995-97 318ti 


HOTIN RUN AND START HOTAT ALL TIMES 
[Paes ie = Te TT FRONT POWER 
FUSE FUSE 
I £23 FA [DISTRIBUTION BOX 
5A 15A 
le ee a ee eee el = eee eer ay 
6 | x10017 8 [x10015. 
GRN/BLU RED/VIO 
e 
GRN/BLU 
a 6 
UNLOADER 
86 30 RELAY. 
TERMINAL 15 
85 a7 
4 2 
BRN RED/YEL 
e 
INTERIOR 
BRN. LIGHTS. 
SYSTEM 
2 
G202 
GRY/RED 
RED/YEL RED/YEL RED/YEL REO/YEL GRY/RED 


GRY/RED 
: 1 


2 


2 3 1 


DRIVER'S. 
SEAT 
HEATER 
SWITCH 


PASSENGER'S 
SEATHEATER 
SWITCH 


6 5 4 6 5 4 

WHT/RED WHT/GRN BRN WHT/RED WHT/GAN BRN 
EXCEPT 1998 —>11 1 16 24 
1998 —> 2 2 2 


2 
DRIVER'S DRIVER'S PASSENGER'S PASSENGER'S 
SEAT HEATER SEATBACK SEAT HEATER SEATBACK 
HEATER HEATER 
1 1 
BRN 
e 


1 


BAN 


fe 


Gao 


ELECTRICAL WIRING DIAGRAMS ELE-247 


Lumbar Control 
1998 


HOT AT ALL TIMES 
=4 FUSE “~]|FRONT POWER 


F40 


RED/YEL ! 
e 


RED/YEL 
3 


DRIVER'S 
SEAT 
LUMBAR 
SWITCH 


4 2 
WHT/RED wrreud | 

2 4 

NCA NCA 


104904 


ELE-248 ELECTRICAL WIRING DIAGRAMS 


Power Sunroof 


IMES 
|FRONT POWER 
DISTRIBUTION BOX 


COMFORT 
RELAY 


87A 


2 s] 
RED/VIO VIOIYEL 
= 7 FRONT POWER o+— 1992 
FUSE | DISTRIBUTION BOX VIONYEL 
S08 od xig012 


308 | ComFoar| 
= RELAY 


POWER WINDOWS 


SYSTEM MODULE 1 992-93 


SUNROOF 


a CONTROL 
SUNROOF SUNROOF 
SWITCH = MOTOR ABSEMELY 


| 
{ 
t 
| 
H 


| MICROSWITCH 
i 


HOTAT ALL TIMES 
|FRONT POWER 
DISTRIBUTION BOX 


COMFORT 
RELAY 


2 
RED/BLU 


e 
eae | REDIBLU 


1 § 


> - - 95 — — FRONT POWER 
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ELECTRICAL WIRING DIAGRAMS. ELE-261 


Radio/Cassette/CD/Speakers 
1992 10 Speaker System 
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ELE-262 ELECTRICAL WIRING DIAGRAMS 


Radio/Cassette/CD/Speakers 
1993 Early Production 10 Speaker System 
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ELECTRICAL WIRING DIAGRAMS ELE-263 


Radio/Cassette/CD/Speakers 
1993 Late Production 10 Speaker System 
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ELE-264 ELECTRICAL WIRING DIAGRAMS 


Radio/Cassette/CD/Speakers 
1994-97 Except 318ti 10 Speaker System 
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ELECTRICAL WIRING DIAGRAMS ELE-265 


Radio/Cassette/CD/Speakers 
1995-97 318ti 10 Speaker System 
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WARNING 


Your common sense, good judge- 
ment, and general alertness are cru- 
cial to safe and successful service 
work. Before attempting any work on 
your BMW, read the warnings and 


cautions on page vii and the copyright 
page at the front of the manual. 
Review these warnings and cautions 
each time you prepare to work on 
your BMW. Please also read any 
warnings and cautions that accom- 
pany the procedures in the manual. 


A 


ABS (anti-lock brakes) 
See Brakes 
Accelerator and throttle linkage 
See Maintenance program 
Air conditioning 
general information 640-1 


air distribution motor, replacing (rotary 


knob) 640-10 
air distribution motors 640-9 
blower motor, removing/installing 
640-1 
blower motor resistor pack, replacing 
640-3 
compressor, replacing 640-12 
compressor clutch 640-13 
condenser, replacing 640-14 
control head 640-7 
removing/installing (digital-display) 
640-8 
removing/installing (rotary knob) 
640-7 
control module 
removing/installing (digital-display) 
640-8 
removing/installing (rotary knob) 
640-8 
evaporator, removing/installing 
640-17 
evaporator temperature sensor, 
replacing 640-17 
expansion valve, removing/installing 
640-16 
microfilter, replacing 640-18 
receiver/drier, replacing 640-15 
sensor fan for interior temperature, 
replacing 640-9 
warnings and cautions 640-11 
Air distribution (flap) motor 
See Air conditioning 
See also Heating 
Air filter 
See Maintenance program 


Airbag system (SRS) 
general information 721-1 
contact ring, replacing 721-3 
driver side airbag, removing/installing 
721-5 
front crash sensor, replacing 721-4 
front side-impact airbag, removing/ 
installing 721-7 
front side-impact airbag crash sensor, 
removing/installing 721-5 
passenger side airbag, removing/ 
installing 721-6 
sensors and electronics 721-1 
SRS warning light and fault display 
721-2 
systems 721-1 
ZAE control module, replacing 721-5 
Alarm system 
See Central locking and anti-theft 
Alternator 
See Battery, starter, alternator 
Anti-freeze (Engine coolant) 
See Maintenance program 
Anti-theft 
See Central locking and anti-theft 
AST (All season traction) 300-4 
ATF (Automatic transmission fluid) 
See Automatic transmission 
Automatic transmission 
See also Transmission—general 
general information 240-1 
ATF,.draining and filling 240-2 
ATF level, checking 240-1 
transmission removal and installation 
240-4 
transmission, removing/installing 
240-4 
transmission service 240-1 
Auxiliary fan 
See Cooling system 
Axle joint 
See Maintenance program 


Back-up light switch 
See Manual transmission 
Ball joint 
See Front suspension 
Battery 
See Battery, starter, alternator 
Battery, starter, alternator 
See also Maintenance program 
general information 121-1 
alternator, removing/installing (4- 
cylinder engine) 121-5 
alternator, removing/installing (6- 
cylinder engine) 121-6 
alternator brushes, inspecting/ 
replacing 121-7 
alternator service 121-4 
battery charging 121-4 
battery load voltage test 121-4 
battery open-circuit voltage test 121-4 
battery service 121-3 


INDEX 1 


Battery, starter, alternator (cont.) 
battery testing 121-3 
charging system quick check 121-2 
charging system troubleshooting 121- 
2 
hydrometer testing 121-3 
solenoid switch, removing/installing 
121-10 
starter service 121-7 
starter troubleshooting 121-7 
starter, removing/installing (4-cylinder 
engine) 121-8 
starter, removing/installing (6-cylinder 
engine with automatic transmission) 
121-9 
starter, removing/installing (6-cylinder 
engine with manual transmission) 
121-8 
static current draw, checking 121-2 
voltage regulator, removing/installing 
121-6 
Bearing, wheel 
See Front suspension or Rear 
suspension 
Biower motor 
See Air conditioning 
See also Heating 
BMW emblem | 
See Exterior trim, bumpers 
Body-general 
general information 400-1 
body assembly 400-1 
central body electronics 400-4 
convertible models 400-2 
coupe models 400-2 
electronic immobilization system 400- 
4 
exterior and aerodynamics 400-2 
heating ahd air conditioning 400-5 
instruments and controls 400-4 
interior equipment 400-3 
seats and seatbelts 400-3 
Body side molding 
See Exterior trim, bumpers 
Brake fluid 
See Maintenance program 
Brakes 
general information 340-1 
antilock brake system (ABS) 340-11 [- 
inspection 340-12 — fa Ve 
wheel speed sensors, replacing [ji 
340-12 — 
bleeding brakes 340-3 
brake booster, removing/installing 
340-8 
brake caliper, removing/installing 
340-6 c 
brake pads, calipers, and rotors 340-3 — 
brake pads, replacing 340-4 
brake rotor, removing/installing 
340-7 
master cylinder, removing/installing 
340-7 
parking brake 340-10 
adjusting 340-10 . 
cable, replacing 340-11 al 
shoes, removing/installing 340-11 {il} 
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2 INDEX 


Brakes (cont.) 

pressure bleeding brakes (except cars 

with AST) 340-3 

troubleshooting 340-1 
Brushes, alternator 

See Battery, starter, alternator 
Bulbs 

See Exterior lighting 

See also Instruments 
Bumpers 

See Exterior trim, bumpers 


Cc 


Camber 
See Steering and wheel alignment 
Camshaft 
See Cylinder head and valvetrain 
Camshaft position sensor 
See ignition system 
Camshaft timing chain 
general information 117-1 
camshaft timing chain, 4-cylinder 117- 
2 
camshaft timing chains, 6-cylinder 
117-6 
camshaft timing chain, removing 
(4-cylinder engines) 117-2 
camshaft timing chains, removing 
(6-cylinder engines) 117-7 
vanos (variable valve timing) 117-14 
control unit, removing 117-16 
system operation, testing 117-14 
Caster 
See Steering and wheel alignment 
Catalytic convertor 
See Exhaust system 
Cautions viii 
Center bearing 
See Driveshaft 
Center console 
See interior trim 
Central body electronics (ZKE IV) 515-8 
Central locking system (ZVM) 515-7 
Central locking and anti-theft 
general information 515-1 
door handles and locks 515-1 
door striker, replacing 515-6 
front door handle, removing/ 
installing 515-3 
front door lock, removing/installing 
515-1 
rear door handle, removing/installing 
515-5 
rear door lock, removing/installing 
515-4 
EWS II control module, replacing 515- 
10 
EWS II ring antenna, replacing 515-10 
EWS Il transmitter/receiver module, 
replacing 515-11 
locking system and electronic 
immobilization 515-7 
luggage compartment locking 
actuator, removing/installing 515-6 


Clutch 
general information 210-1 
clutch hydraulic system, bleeding and 
flushing 210-2 
clutch, inspecting and installing 
210-5 
clutch master cylinder, replacing 
210-2 
clutch, removing 210-4 
clutch slave cylinder, replacing 
210-3 
transmission pilot bearing, replacing 
210-6 
Clutch fluid 
See Maintenance program 
Coil 
See Ignition system 
Coil spring 
See Rear suspension 
Component locations 
See Electrical component locations 
Compressor 
See Air conditioning 
Compressor clutch 
See Air conditioning 
Condenser 
See Air conditioning 
Control arms 
See Front suspension 
See also Rear suspension 
Convertible top 
general information 541-1 
manual convertible top 541-1 
lid release mechanism 541-2 
replacing 541-2 
visor latch 541-1 
visor latch plate 541-1 
power convertible top 541-2 
drive motor, replacing 541-7 
emergency operation 541-7 
front latching mechanism 541-4 
lid 541-9 
replacing 541-5 
visor latch 541-4 
visor latch motor 541-5 
visor latch plate 541-4 
rollover protection system 541-9 
Coolant (Anti-freeze) 
See Maintenance program 
Coolant pump 
See Cooling system 
Cooling system 
general information 170-1 
cooling fan, replacing 170-8 
coolant pump, replacing 170-10 
coolant pump and thermostat 
170-1 
coolant, draining/filling 170-5 
cooling fans 170-2 
cooling fan, testing 170-4 
cooling system service 170-5 
cooling system, bleeding (radiator with 
integral expansion tank) 170-6 
cooling system pressure test 170-3 
electric cooling fan, replacing 170-8 
radiator, removing/installing 170-11 


Cooling system (cont.) 
radiator and expansion tank 170-1 
radiator service 170-11 
temperature gauge quick check 
170-3 
thermostat quick check 170-3 
thermostat, replacing 170-9 
troubleshooting 170-2 
warnings and cautions 170-2 
Crankshaft position/rpm sensor 
See Ignition system 
Crash sensor 
See Airbag system (SRS) 
CV joint 
See Maintenance program 
See also Rear suspension 
Cylinder head and valvetrain 
general information 116-1 
camshaft 116-7 
camshafts, removing/installing 
(M42 engine) 116-1 
camshafts, removing/installing 
(M44 engine) 116-3 
camshafts, removing/installing 
(6-cylinder engine) 116-4 
cylinder head, disassembly/assembly 
116-1 
cylinder head and valvetrain, 
reconditioning 116-7 
cylinder head 116-7 
hydraulic cam followers, checking and 
replacing (M42 and all 6-cylinder 
engines) 116-9 
hydraulic valve adjusters, checking 
and replacing (M44 Engine) 116-8 
valve guides 116-10 = 
valve seats 116-12 Lo 
valve springs 116-12 vo 
valve stem oil seals 116-11 
valves 116-11 
valves, leak test 116-11 
valves, removing/installing 116-6 
Cylinder head removal and installation 
general information 113-1 
cylinder head, removing/installing (4- 
cylinder engine) 113-1 
cylinder head (6-cylinder engine), 
removing/installing 113-10 


D 


Dashboard 
See Interior trim 
Deck lid 
See Trunk lid 
Defogger 
See Heating 
Differential 
See Final drive 
DISA (dual resonance intake system) 
See Fuel injection 
See also Engine—-general 
DME (digital motor electronics) 
See ignition system 
See also Fuel injection 
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WARNING 


Your common sense, good judge- 
ment, and general alertness are cru- 
cial to safe and successful service 
work. Before attempting any work on 
your BMW, read the warnings and 


cautions on page vii and the copyright 
page at the front of the manual. 
Review these warnings and cautions 
each time you prepare to work on 
your BMW. Please also read any 
warnings and cautions that accom- 
pany the procedures in the manual. 


Door glass 
See Door windows 
Door windows 
general information 512-1 
front door window (2-door models) 
adjusting 512-7 
removing/installing 512-5 
front door window (4-door models) 
initializing 512-1 
removing/installing 512-2 
rear door window (4-door models) 
removing/installing 512-4 
fixed glass, removing/installing 512- 
4 
rear vent window or vent latch, 
replacing (2-door models) 512-11 
window regulator and motor, 
removing/installing 512-12 
window regulator service 512-12 
Door check 
See Doors 
Door handle 
See Central locking and anti-theft 
Door panel 
See Doors 
Doors 
general information 411-1 
door adjustment 411-2 
door check, replacing 411-2 
door panels 411-3 
doors 411-14 
front or rear door, removing/installing 
411-1 
front door panel, removing/installing 
411-3 
rear door panel, removing/installing 
411-4 
rear side panel, removing/installing 
(two-door model) 411-4 
Drive axle 
See Rear suspension 
Driveability troubleshooting 
See Engine—general 
Driveshaft 
general information 260-1 
center bearing assembly, replacing 
260-6 : 
driveshaft, aligning 260-3 
driveshaft, installing 260-4 
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Driveshaft (cont.) 
driveshaft, removing 260-4 
driveshaft service 260-3 
flex-disc, replacing 260-5 
front centering guide, replacing 
260-7 
guibo 
See flex-disc 
troubleshooting 260-1 


E 


ECM (engine control module) pin 
assignment 
See Fuel injection 
Electrical circuit 
See Electrical system—general 
Electrical component locations 
general information 610-1 
auxiliary relay panel 610-2 
component location table 610-9 
component locations 610-3 
fuse position tables 610-19 
fuse positions 610-1 
relay positions 610-2 
splice panel, left 610-2 
splice panel, right 610-3 
Electrical system—general 
general information 600-1 
continuity, checking 600-5 
electrical test equipment 600-2 
safety precautions 600-1 
short circuits 600-5 
short circuit, testing with ohmmeter 
600-6 
short circuit, testing with voltmeter 
600-6 
troubleshooting 600-3 
voltage, measuring 600-4 
voltage and polarity 600-1 
voltage and voltage drops 600-4 
voltage drop, testing 600-4 
wiring codes and abbreviations 600-2 
wiring diagrams 600-2 
wiring, fuses and relays 600-1 
Electrical wiring diagrams 
general information ELE-1 
wiring diagrams ELE-2 
ABS ELE-117 
ABS/AST ELE-120 
airbag (supplemental 
restraint system) ELE-140 
air conditioning and heating ELE- 
129 
anti-theft (Alpine) system ELE-144 
anti-theft (EWS II) ELE-150 
body computer module ELE-176 
charging system ELE-67 
convertible top ELE-253 
cruise contro] ELE-112 
data link connector ELE-86 
engine cooling ELE-94 
engine management ELE-70 
exterior lights ELE-194 
ground distribution ELE-35 
headlights/foglights ELE-180 


INDEX 3 


Electrical wiring diagrams (cont.) 
heated seats ELE-245 
horns ELE-153 
instrument panel ELE-165 
interior lights/itumination ELE-211 
lumbar control ELE-247 
on-board computer ELE-173 
park ventilation ELE-139 
power distribution ELE-2 
power door locks ELE-226 
power mirrors ELE-241 
power seats ELE-243 
power sunroof ELE-248 
power windows ELE-231 
radio/cassette/CD/speakers ELE- 
255 
rear window defogger ELE-160 
shift interlock ELE-110 
starting ELE-63 
transmission electronics ELE-96 
warning systems: chimes ELE-178 
wiper/washer ELE-154 
Emergencies 
See Fundamentals for the do-it- 
yourself owner 
Engine—general 
general information 100-1 
air flow measurement and vacuum 
leaks 100-12 
basic engine settings 100-11 
basic requirements 100-11 
battery voltage 100-12 
connecting rods and pistons 100-1 
cooling system 100-5 
cylinder block and crankshaft 100-1 
cylinder compression, checking 100-6 
cylinder head and valvetrain 100-2 
DISA (dual resonance intake system) 
100-3, 130-3 
driveability troubleshooting 100-8 
engine management system 100-3 
fuel delivery 100-5 
fuel supply 100-14 
ground connections 100-13 
ignition 100-5 
lubrication system 100-5 
mechanical troubleshooting 100-5 
on-board diagnostics (OBD) 100-8 
oxygen sensors 100-11 a 
preventive maintenance 100-11 In 
VANOS (variable valve timing) 100-2! ( L_ | 
warnings and cautions 100-5 —_ 
wiring and harness connections 100- 
13 i 
Engine control module (ECM) ; 
See Fuel injection 
Engine removal and installation 
general information 110-1 
engine, removing/installing (4-cylinder 
engines) 110-1 
engine, removing/installing (6-cylinder « 
engines) 110-4 : 
Engine coolant temperature (ECT) 
sensor 
See Fuel injection 
Engine hood : 
See Fenders, engine hood Wh 


INDEX 


Evaporator 
See Air conditioning 
EWS (Electronic immobilization 
system) 515-8 
Exhaust system 
See also Maintenance program 
general information 180-1 
exhaust manifolds, removing/installing 
180-5 
exhaust system, removing/installing 
180-3 
Expansion valve 
See Air conditioning 
Exterior lighting 
general information 630-1 
center brake light housing, replacing 
(4-door and coupe models) 630-5 
foglight assembly, removing/installing 
630-3 
front turn signal assembly, removing/ 
installing 630-4 
headlight assembly, removing/ 
installing 630-2 
headlight bulb, replacing 630-1 
license plate light, removing/installing 
630-6 
side marker lights 630-4 
taillight assembly, removing/installing 
630-5 
taillight bulbs, replacing 630-4 
Exterior trim, bumpers 
general information 510-1 
BMW emblem, removing/installing 
510-7 
body side molding, replacing -7 
bumper height, adjusting 510-6 
front bumper, removing/installing 510- 
3 
front bumper impact absorber, 
replacing 510-4 
front panel, removing/installing 510-7 
outside rear view mirrors 510-1 
mirror housing, removing/installing 
510-1 
mirror, removing/installing 510-2 
mirror glass, replacing 510-1 
radiator grille, removing/installing 
510-7 


rear bumper, removing/installing 510- 


4 
rear bumper impact absorber, 
replacing 510-4 


F 


Fenders, engine hood 

general information 410-1 

front fenders 410-1 

front fender, removing/installing 
410-1 

hood aligning 410-4 

hood, raising to service position 410-2 
hood release cable and jatches, 
adjusting 410-4 

hood, removing/installing 410-3 


Final drive 
general information 331-1 
final drive service 331-1 
flange oil seal, replacing 331-2 
input shaft oil seal, replacing 331-3 
oil, draining/filling 331-1 
oil seals 331-1 
removing/installing 331-3 
Final drive carrier 
See Rear suspension 
Firing order 
See Ignition system 
Flex disc 
See Driveshaft 
Fluids and lubricants 
See Maintenance program 
Foglight 
See Exterior lighting 
Front suspension 
general information 310-1 
ball joint 
See outer control arm ball joint 
control arm, removing/installing 
310-5 
control arm bushing, replacing 310-7 
control arms 310-5 
front wheel bearing, replacing 310-8 
front wheel bearings 310-8 
outer contro! arm ball joint, replacing 
(except M3) 310-6 
ride height 310-4 
shock absorbers and springs 310-2 
stabilizer bar 310-9 
stabilizer bar, removing/installing 
310-9 
strut assembly, disassembling/ 
assembling 310-4 
strut assembly, removing/installing 
310-2 
subframe crossmember 310-9 
subframe crossmember, removing/ 
installing 310-9 
Fuel injection 
general information 130-2 
basic engine settings 130-2 
principles of operation 130-2 
Bosch DME M1.7 component tests 
and repairs 130-14 
air flow sensor, testing/replacing 
130-14 
engine coolant temperature (ECT) 
sensor, testing/replacing 130-15 
idle speed control valve, testing/ 
replacing 130-16 
throttle position sensor (TPS), 
testing/replacing 130-16 
Bosch DME M3.1 and M3.3.1 
component tests and repairs 130-17 
engine coolant temperature (ECT) 
sensor, testing/replacing 130-18 
idle speed control valve, replacing 
130-21 
idle speed control valve, testing 130- 
20 
intake air temperature (IAT) sensor, 
testing/replacing 130-19 
mass air flow sensor 130-17 


——— ——— 


Bosch DME M3.1 and M3.3.1 (cont) 
mass air flow sensor (hot film) 
testing/replacing 130-18 
mass air flow sensor (hot wire) 
testing/replacing 130-17 
throttle position sensor (TPS), 
testing/replacing 130-19 
Bosch DME M5.2 component 
replacement 130-21 
engine coolant temperature (ECT) 
sensor, replacing 130-22 
idle speed control valve, replacing 
130-23 
intake air temperature (IAT) sensor, 
replacing 130-22 
mass air flow sensor, replacing 130- 
22 
throttle position sensor (TPS), 
replacing 130-22 
DISA (dual resonance intake system) 
130-3 
ECM pin assignments 130-26 
electrical checks and component 
testing 130-7 
engine control module(ECM), 
accessing 130-26 
fuel delivery tests 130-9 
fuel pressure regulator response to 
engine load, testing 130-11 
fuel pressure regulator 130-13 
fuel pressure regulator, replacing 
(fuel rail mount) 130-13 
fuel pressure regulator, replacing 
(under car mount) 130-14 
fuel pump relay, testing 130-7 
fuel rail and injectors, checking 
130-11 
fuel rail and injectors, replacing 130- 
12 
fuel delivery tests (cont.) 
operating fuel pump for tests 130-9 
relieving fuel pressure and 
connecting fuel pressure gauge 
130-10 
residual fuel pressure, testing 130-10 
main relay, testing 130-7 
on-board diagnostics (OBD) and fault 
diagnosis 130-4 
oxygen sensor, testing (Bosch 
systems only) 130-8 
secondary air injection 130-5 
Siemens MS 41.1 component 
replacement 130-23 
engine coolant temperature (ECT) 
sensor, replacing 130-25 
idle speed control valve, replacing 
130-26 
intake air temperature (IAT) sensor, 
replacing 130-25 
mass air flow sensor, replacing 130- 
25 
throttle position sensor (TPS), 
replacing 130-26 
warnings and cautions 130-6 
Fuel filter 
See Maintenance program 
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Emergencies (cont.) H 
WARNING spare parts kit 010-14 
towing 010-13 Handle, door 
Your common sense, good judge- getting started 010-2 See Doors 
ment, and general alertness are cru- lifting the car 010-3 Hardtop 
cial to safe and successful service raising car safely 010-3 See Body—general 
work. Before attempting any work on safety 010-2 Headlight 


your BMW, read the warnings and 
cautions on page vii and the copyright 


how to use this manual 010-2 


working under car safely 010-4 


See Exterior lighting 
Headlight switch 


page at the front of the manual. warnings, cautions and notes 010-2 See Switches and electrical 
Review these warnings and cautions service 010-7 accessories 
each time you prepare to work on tools 010-70 Heater box 
your BMW. Please also read any basic tool requirements 010-8 See Heating 
warnings and cautions that accom- BMW special tools 010-11 Heater core 
pany the procedures in the manual. feeler gauges 010-10 See Heating 
jack stands 010-9 Heater valve 
a oil change equipment 010-9 See Heating 
torque wrench 010-10 Heating 


Fuel pressure regulator 
See Fuel injection 

Fuel pump 
general information 160-1 


volt-ohm meter (VOM) or Multi- 
meter 010-10 
Fuses 


general information 640-1 
air distribution motors 640-9 
air distribution motor, replacing {rotary 


electrical tests 160-7 
power consumption, testing 160-7 
delivery tests160-8 
delivery volume, testing g 160-9 
electrical circuit, checking 160-7 
fuse and relay 160-6 
level sender 
See pump/fuel level sender 
operating fuel pump for tests 160-6 
pump/fuel level sender (left side), 
removing/installing 160-6 
pump/fuel level sender (right side), 
removing/installing 160-5 
relieving fuel pressure and connecting 
fuet pressure gauge 160-8 
Fuel tank and lines 
general information 160-1 
draining 160-2 
evaporative control system 160-4 
level senders, testing 160-5 
removing/installing 160-3 
Fundamentals for the do-it-yourself 
owner 
general information 010-14 
advice for the beginner 010-4 
cleanliness 010-4 
electrical testing 010-6 
gaskets and seals 010-5 
non-reusable fasteners 010-5 
planning ahead 010-4 
tightening fasteners 010-5 
wire repairs 010-6 
buying parts 010-6 
genuine BMW parts 010-6 
information you need to know 010-7 
non-returnable parts 010-7 
emergencies 010-11 
brake fluid level 010-13 
car will not start 010-11 
changing a tire 010-11 
check engine warning light 010-13 
dim lights 010-13 
jump starting car 010-12 
low oil pressure 010-13 
overheating 010-12 
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G 
Gaskets 


yourself owner 
Gearshift 
See Gearshift linkage 
Gearshift linkage 
general information 250-1 


250-5 


3 


250-4 
transmission) 250-2 


transmission) 250-1 


Glass 
See Door windows 
Glove compartment 
See Interior trim 
Grille 
See Exterior trim, bumpers 
Guibo (flex disc) 
See Driveshaft 
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See Electrical component locations 


See Fundamentals for the do-it- 


automatic shiftlock, checking function 
automatic transmission gearshift 250- 


gear position/neutral safety switch, 
replacing (automatic transmission) 


gearshift lever, installing (manual 
gearshift lever, removing (manual 


gearshift mechanism, adjusting 
(automatic transmission) 250-3 

manual transmission gearshift 250-1 

shift interlock, checking function 
(automatic transmission) 250-6 


knob) 640-10 
blower motor, removing/installing 
640-1 
blower motor resistor pack, replacing 
640-3 £ 
control head 640-7 
removing/installing (digital-display) 
640-8 
removing/installing (rotary knob) 
640-7 
contro! module 
removing/installing (digital-display) 
640-8 
removing/installing (rotary knob) 
640-8 
heater box, removing 640-4 
heater core, replacing 640-6 
heater core temperature sensor, 
replacing 640-7 
heater valve, replacing 640-3 
rear window blower (convertible 
models) 640-10 
rear window defogger 640-10 
sensor fan for interior temperature, 
replacing 640-9 
warnings and cautions 640-11 
Hood 
See Fenders, engine hood 


Idle speed 
See Maintenance program 
Idle speed control valve 
See Fuel injection 
Ignition switch : 
See Switches and electrical 
accessories 


i 
i 
| 


6 INDEX 


Ignition system K 
general information 120-1 
basic troubleshooting principles 120-3 
camshaft position (CMP) sensor 120- 


Maintenance program (cont.) 
engine oil and filter, changing 020-9 
engine oil service 020-9 
exhaust system, inspecting 020-18 


Knock sensor 
See Ignition system 


6 
camshaft position (CMP) sensor, 
replacing (4-cylinder engine) 120-6 
camshaft position (CMP) sensor, 


replacing (6-cylinder engines) 120-7 


checking for spark 120-3 


crankshaft position/rpm sensor 120-5 


crankshaft position/rpm sensor, 
testing/replacing (front mounted 
sensor) 120-6 

crankshaft position/rpm sensor, 


testing (rear mounted sensor) 120-6 


disabling ignition system 120-2 


ignition coil, testing and replacing (4- 


cylinder engines) 120-3 


ignition coil, testing and replacing (6- 


cylinder engines) 120-4 

ignition firing order 120-7 

ignition system diagnostics 120-3 

ignition system schematics 120-7 

ignition system service 120-3 

knock sensors, replacing 120-7 

warnings and cautions 120-2 
Inspection | and Inspection II 

See Maintenance program 
Instrument panel 

See interior trim 
instruments 

general information 620-1 


instrument cluster, removing/installing 


620-1 


instrument cluster, self-testing 620-1 


instrument cluster bulbs, replacing 
620-2 


multi-information display (MID), 620-4 


multi-information display (MID), 
removing/installing 620-4 


odometer coding plug, replacing 620- 


2 


vehicle speed sensor, replacing 620-3 


Intake manifold : 
4-cylinder engine, removing 113-3 
6-cylinder engine, removing 113-11 

See also Cylinder head removal 
and installation 

intake air temperature sensor 
See Fuel injection 

Interior trim 
general information 513-1 
center console, removing/installing 

513-1 


dashboard, removing/installing 513-3 


glove compartment, removing/ 
installing 513-2 
lower left dash panel, removing/ 
installing 513-2 
J 


Jump starting 010-12 


L 


Leather upholstery 
See Maintenance program 
Level sender 
See Fuel pump 
Lubrication system 
general information 119-1 
oil pan, removing/installing 
(4-cylinder engines) 119-2 
oil pan, removing/installing 
(6-cylinder engine, 1992 models) 
119-4 
oil pan 119-2 
oil pan, removing/installing 
(6-cylinder engine, 1993 and later 
models) 119-6 
oil pressure, checking 119-1 
oil pressure warning system, testing 
119-2 
oil pump 119-8 
oil pump, removing/installing 
(4-cylinder engine) 119-8 
oil pump, removing/installing 
(6-cylinder engine) 119-9 
troubleshooting 119-1 


Maintenance program 

general information 020-2 

accelerator and throttle linkage 
020-13 

air filter, replacing 020-11 

automatic transmission fluid 
020-8 . 

automatic transmission service 
020-18 

battery, checking and cleaning 
020-12 

battery, replacing 020-12 

BMW service indicator 020-2 
body and hinges, lubricating 020-19 
brake fluid 020-9 

brake fluid, replacing 020-17 
brake pad/rotor wear, checking 
020-17 

brake system, inspecting 020-17 

clutch fluid, checking 020-19 

cooling system service 020-14 

drive axle joint boots, inspecting 
020-19 

engine coolant (anti-freeze) 020-9 

engine drive belts 020-13 

engine oil, checking level 020-9 


exterior washing 020-20 

final drive gear oil 020-9 

final drive oil level, checking 020-18 

front suspension and steering 
linkages, inspecting 020-18 

fuel filter, replacing 020-16 

fuel tank and fuel lines, inspecting 
020-19 

idle speed 020-12 

inspection | and inspection I! 020-2 

interior care 020-20 ; 
leather upholstery and trim 020-20 
maintenance tables 020-3 

manual transmission fluid, checking 
and filling 020-18 


’ manual transmission fluid 020-8 


manual transmission service 020-18 

oxygen sensors 020-15 

parking brake, checking 020-17 

polishing 020-20 

poly-ribbed belt, replacing 020-13 

power steering fluid 020-9 

power steering fluid, checking level 
020-14 

rear suspension, inspecting 020-18 

resetting service indicator 020-3 

seat belts 020-20 

spark plugs, replacing 020-11 

special cleaning 020-20 

tires, checking inflation pressure 
020-17 

tires, rotating 020-17 

v-belt, replacing 020-13 

washing chassis 020-20 

waxing 020-20 

windshield wiper blade maintenance 
020-19 

wheels, aligning 020-17 


Manual transmission 


See also Maintenance program 

See also Transmission—general 

general information 230-1 

back-up light switch, replacing 230-2 

input shaft seal, replacing 
(transmission installed) 230-5 

output shaft seal, replacing 
(transmission installed) 230-4 

selector shaft seal, replacing 
(transmission installed) 230-3 

transmission fluid, replacing 230-2 

transmission fluid level, checking 230- 
2 

transmission fluid service 230-1 

transmission removal and installation 
230-5 

transmission, removing/installing 230- 
6 

transmission service 230-2 


Mass air flow sensor 


See Fuel Injection 
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WARNING 


Your common sense, good judge- 
ment, and general alertness are cru- 
cial to safe and successful service 
work. Before attempting any work on 
your BMW, read the warnings and 
cautions on page vii and the copyright 
page at the front of the manual. 
Review these warnings and cautions 
each time you prepare to work on 
your BMW. Please also read any 
warnings and cautions that accom- 
pany the procedures in the manual. 


Master cylinder 

See Brakes 

See also Clutch 
Mechanical troubleshooting 

See Engine—general 
Microfilter 

See Air conditioning 
Mirror 

See Exterior trim, bumpers 
Muffler 

See Exhaust system 
Multi-information display (MID) 

See Instruments 


N 


Neutral safety switch 
See Gearshift linkage 


1?) 


Oil, changing 

See Maintenance program 
Oil pan 

See Lubrication system 
Oil pressure 

See Lubrication system 
Oil pump 

See Lubrication system 
On-board diagnostics (OBD) 

See Engine—general 

See also Fuel injection 

See also \gnition system 
On-board trip computer 

See Multi-information display 620-4 
Oxygen sensor 

See Engine—general 

See also Fuel injection 

See also Maintenance program 


p 


Parking brake 

See Brakes : 

‘See also Maintenance program 
Parts 

See Fundamentals for the do-it- 

yourself owner 

Poly-ribbed belt 

See Maintenance program 
Power steering 

See Steering and wheel alignment 
Power steering fluid 

See Maintenance program 


R 


Radiator 
See Cooling system 
Radio 
general information 650-1 
audio system 650-1 
radio connector 650-6 
removing/installing 650-2 
speakers 
door panel speaker, removing/ 
installing 650-5 
left footwell speaker, removing/ 
installing 650-3 
rear speaker, removing/installing 
650-5 
right footwell speaker, removing/ 
installing 650-4 
Rear suspension 
See also Maintenance program 
general information 330-1 
coil spring, removing/installing 330-4 
CV boot, replacing 330-8 
drive axle, removing/installing 330-6 
drive axles 330-6 
final drive carrier 330-12 
final drive carrier, removing/installing 
330-12 
lower control arm, removing/installing 
330-12 
rear shock absorber, removing/ 
installing 330-3 
rear suspension arms 330-9 
ride height 330-1 
shock absorbers and springs 330-2 
trailing arm, removing/installing 
330-10 
trailing arm bushing, replacing 
330-11 
upper control arm, removing/installing 
330-12 
rear wheel bearing, replacing 330-5 
rear wheel bearings 330-4 
Rear view mirror 
See Exterior trim, bumpers 
Receiver/drier 
See Air conditioning 
Relays 
See Electrical component locations 


4 
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Ride height 
See Front suspension or Rear 
suspension 
Ring antenna 
See Central locking and anti-theft 
Roof 
See Convertible top 
See also Sunroof 
Roundel 
See Exterior trim, bumpers 


S 


Seat belts 
general information 720-1 
automatic front seat belt lock 
tensioners 720-2 
center rear lap-belt, removing/ 
installing 720-5 
front seat belt reel, removing/installing 
720-3 
mechanical spring tensioner, 
disarming 720-2 
rear seat belt, removing/installing 
(fixed seat back models) 720-4 
rear seat belt, removing/installing 
(fold-down seat back models) 720-5 
Seats i 
general information 520-1 
front seats 520-1 
manual front seat assembly 520-3 i 
power front seat assembly 520-4 | 
removing/installing 520-1 
rear seats 520-5 : 
rear seat cushion and backrest, | 
removing/installing (fixed seat back | 
models) 520-5 
rear seat cushion and backrest, 
removing/installing (fold-down seat 
back models) 520-5 — | 
rear seat backrest side section, [* 
removing/installing (fold-down seat— 
back models) 520-6 
Shift interlock 
See Gearshift linkage 
Shift lever 
See Gearshift linkage 
Shiftlock 
See Gearshift linkage - 
Shock absorber 
See Front suspension 
See also Rear suspension 
Side-impact airbag 
See Airbag system (SRS) 
Slave cylinder 
See Clutch 
Service indicator 
See Maintenance program 
Solenoid 
See Battery, starter, alternator 
Spark 
See Ignition system 
Spark plugs 
See Maintenance program 
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Speakers 
See Radio 
SRS (Supplemental restraint system) 
See Airbag system (SRS) 
Starter 
See Battery, starter, alternator 
Steering and wheel alignment 
general information 320-1 
caster and camber 320-5 
front toe-in and toe difference angle 
320-6 
outer tie rod end, replacing 320-4 
power steering pump, removing/ 
installing 320-2 
power steering system 320-2 
power steering system, bleeding/filling 
320-3 
rear toe-in 320-6 
steering gear 320-3 
steering gear rack, removing/installing 
320-3 
steering whee! 320-1 
steering wheel, removing/installing 
320-1 
tie rod, replacing 320-5 
wheel alignment 320-5 
wheel alignment specifications 320-6 
Steering gear 
See steering and wheel alignment 
Strut 
See Front suspension 
Subframe 
See Front suspension 
Sunroof 
general information 540-1 
motor, removing/installing 540-3 
panel, adjusting 540-2 
panel, emergency closing 540-2 
Suspension, front 
See Front suspension 
Suspension, rear 
See Rear suspension 
Suspension, steering and brakes 
general information 300-1 
all season traction (AST) 300-4 
antilock brake system (ABS) 300-2 
brakes 300-2 
front suspension 300-1 
integrated systems 300-2 
M3 suspension and brakes 300-7 
steering 300-2 
rear suspension 300-2 
suspension and steering 
troubleshooting 300-7 
tires and wheels 300-2 
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Switches and electrical accessories 
general information 612-1 
dome light, rear map lights, trunk light, 
replacing bulbs 612-7 
hazard warning switch, replacing 
612-5 
headlight switch, replacing 612-5 
foglight switch, replacing 612-5 
ignition electrical switch, replacing 
612-3 
ignition lock cylinder, replacing 612-4 
ignition switch assembly 612-3 
outside mirror switch, replacing 612-6 
power window switch, replacing 612-5 
turn signal switch and wiper switch, 
removing/installing 612-1 
wiper switch 
See turn signal and wiper switch 


T 


Taillight 
See Exterior lighting 
Thermostat 
See Cooling system 
Throttle position sensor (TPS) 
See Fuel injection 
Throw-out bearing 
See Clutch 
Tie rod 
See Steering and whee! alignment 
Tires 
See Suspension, steering and 
brakes—general 
See also Maintenance program 
Timing chain 
See Camshaft timing chain 
Toe-in 
See Steering and wheel alignment 
Tools 
See Fundamentals for the do-it- 
yourself owner 
Torque convertor 
See Automatic transmission 
Towing 
See Fundamentals for the do-it- 
yourself owner 
Traction control 
See also Suspension, steering and 
brakes—general 
Trailing arm 
See Rear suspension 
Transmission—general 
See also Automatic transmission 
See also Manual transmission 
general information 200-1 
automatic transmission 200-1 
manual transmission 200-1 
transmission ID codes 200-2 
Transmission fluid 
See Maintenance program 
See also Automatic transmission 
Transmission input shaft 
See Manual transmission 
Transmission output shaft 
See Manual transmission 


Trim, interior 
See Interior trim 
Trunk lid 
general information 412-1 
trunk lid, 412-1 
trunk lid, aligning 412-1 
trunk lid, removing/installing 412-1 
trunk lid support strut, removing/ 
installing 412-2 


U 


Upholstery 

See Maintenance program 
U-joints 

See Driveshaft 


Vv 


V-belt 

See Maintenance program 
Vacuum booster 

See Brakes 
Vacuum leaks 

See Engine—general 
Valve guides 

See Cylinder head and valvetrain 
Valve seals 

See Cylinder head and valvetrain 
Valve seats 

See Cylinder head and valvetrain 
Valves 

See Cylinder head and valvetrain 
Valvetrain ; 

See Cylinder head and valvetrain 
VANOS (variable valve timing) 

See Camshaft timing chain 

See also Engine-general 
Vehicle identification number (VIN) 

See Fundamentals for the do-it- 

yourself owner 

Vehicle speed sensor 

See Instruments 
Ventilation 

See Air conditioning 

See also Heating 
Voltage regulator 

See Battery, starter, alternator 
Voltage tests 

See Electrical system—general 


WwW 


Warnings vii 
Washer fluid pump 

See Wipers and washers 
Washers 

See Wipers and washers 
Water pump 

See Cooling system 
Waxing 

See Maintenance program i. i: 
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Wipers and washers Z 

WARNING general information 611-1 

washer fluid level sensor, replacing ZAE 
Your common sense, good judge- (models with check control) 611-10 See Airbag system (SRS) 
ment, and general alertness are cru- washer fluid pump, replacing 611-9 ZKE 
cial to safe and successful service washer fluid reservoir, replacing 611-9 See Central body electronics 
work. Before attempting any work on windshield spray nozzle, removing/ ZVM 
your BMW, read the warnings and installing 611-9 See Central locking 
cautions on page vii and the copyright windshield wiper assembly, removing/ 
page at the front of the manual. installing (4-door models) 611-3 
Review these warnings and cautions windshield wiper assembly, removing/ 
each time you prepare to work on installing (2-door models) 611-5 
your BMW. Please also read any wiper arms, removing/installing 611-2 
warnings and cautions that accom- wiper blade inserts, replacing 611-2 
pany the procedures in the manual. wiper blade cleaning problems 611-1 

wiper blades, replacing 611-1 

| wiper motor, removing/installing 611-8 


Wiring diagrams i 


Wheel bearings See Electrical wiring diagrams 


See Front suspension or Rear 

suspension 
Wheel, steering 

See Steering and wheel alignment 
Wheels 

See Maintenance program 
Window regulator | 

See Door windows 
Window switch 

See Switches and electrical 

accessories ; : 
Windows, door 

See Door windows 
Windshield wipers and washers i 

See Wipers and washers 

See also Maintenance program 
Wiper motor 

See Wipers and washers 
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